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MAN'S TEDE PLACE IN NATTJEE. 



Introiicction. — In order to know man s place in natnre 
we must first know sonipthmir of wlint man is. and 
also of what nature la. y\i\n h not mi^rL'lv r. pkdclon. 
Dor 13 external nature a C[m<r(:iies ot boin;s. It ih not 
possible, then, to find mans place in na,turG bv placing 
ilie homan skelehni at the head of a tow of isonkeya 
skeletonB. Libukub and Caner hare endeavouced to 
solve tiiiB problem on osteologtcal and mvologtcalgronndB 
of comparative anatomy; and these two leading men of 
scienci^ liavc amvt'ii at difierent i^onchisions. Lumnus 
places nisn with monkeys in his ■ order of prunateB"; 
CuTier makes one order ol monkeys, or - quadrumana," 
and another ot homo, or " bimana. 

Where Icamoil doctors differ, who shall decide ? Bome 
of the most cmineot working naturalists plead for lan- 
nffius. while others prefer Uuviers view of natural distinc- 
tion. We cannot hastilT accept one view in prcteience 
to the other: but we mav easily pereeive that neitlisr of 
these theones explains mans nature fully, nor do tliey 
give us a full view of epicosmic nature. How ciio we 
deal with this vexed question, when neither human nor 
external nature are expkined to us ? 

There are in man a body and a soul, and both must be 
well nnderatood Before we can discoTer hu true place. 
The human akeleton u but a &agmeitt of tite body; and 
though, to thoBB who are wdl vened in comparative ana- 
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ISTEODTTCTION. 



tomy, a part of any physical orgniiism may eIicw tlio 
nature of the whole, still a fragment of the liody fiivcs no 
adequate idea of the living souL which is the man. 

Comparative anatomy la not enough to decide the 
qneBtion of man s place in nature : but even this haa not 
been as completely studied as it ^uld be. We most 
mstitut* a new investigatioii of" the lawa of order in the 
human hoAy. before we can be propi rh" arqiiainti^ii with 

iinpoitiuit question ui tho aoiiJ, Th: laws ot physical 
biology must be made more definite itnd simple, oa a 
special branch of science, and those ot mental bitilogy as 
well, before we can know what human nature isi and 
when we have oi)tnme<l this fii^t degi-ce of knowlciige. we 

b'll"'" m'"| ,1^'/ <n\l!/oi\n.?s%lrm 
nutu., . W li;,L ,-. inl, ,^,.,1 m,,i, I What h integral nature ? 
And what are the true lelatiuns of the one to the other t 
These are the questions to be answered by a philosophic^ 
mqauy. Before they can be answered properly we must 
discover a true organic method of investigation, a true 
oi-l;uiiii'. si ieiicp nl TTinns nature and of umvfrsal nature. 

epicosmic realms, and mans true place, at the head of 
all these realms. 

It IS a much more comphcated question than has 
hitherto been dealt with. Nor can we. in a single volume, 
deal With all tlie ii.'spects of this pralJim : but we may 

bid ml 111 lo_i iln iMjl t rulhmb of lln sl 

sciences being guihcient to establish the lawa of order, 
number, weight, and measure, which regulate all worlds, 
and give to man hia uatimd place as the mib-creatot of 
all srta and sciences, in obedience to necessaiy laws. 
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OUTLINES OF OliGAXIC PHrLOPOPHr, 

OkOANIO I'lilSCH'LES A_M) M ETHOTi. — Thl^ foiTl' rif^lllra,:- 

tion by whicli ft stoiie follH to tlio ground, is the same aa 
that hy which the moon tends ton'aids the earth, and all 
die planets towmds the sun. One law of gravitation 
rulea all worlds. The simple fact of an applp falling from 
a tree ta said to be the first occnsini of railing- the kbo- 
nous and patient attention of Hir J.-' • ~' :.. ilns 

cLisa of natural plicnomcna, in u-hicli [^j ■ ;t I tlii: 

greatest iacti obr\ one Ian Th< In iv nh l>-\i< s altmrt 
eaeb other in direct proportion to tlicir maas and to the 
inverse square ot tlu'ir respei'tivc distancea Such is the 
grand generalisation of the law whieli governs the simple 
faet of a stone fiiliing tfi the ground. 

The mathematical pdnciplcs of natural philosophy have 
been thus extended from the simplest to the widest limits 
of th« solar system. Is it possible to analyse and gene- 
ralise the organic principles of physiological and psycho- 
logical nature in like manner 1 Does the law winch mlea 
the life and Btnictiire of a siniple organism also govern 
that of a whole class or realm, of organisms 1 Does one 
oiganic law of equilibrium govern all the different realms 
of epicoemic nature 1 And Airther, do epicoatnic and 
cosmic phenomena own one general law in the organic 
and the inoi^pnic fields of observation ! Are there or^iinit; 
principles of pliilosophy as well n.- iikii hi iii^ilif.il jiiin. 
ciplos 1 And if so, are the two one '. .Viul ])ia\- wr hojie 
to find them illustrated in the simplest organisms of life 
as well as in the most stupendous systems of the uni- 
verse 1 The hope may certainly be entertained from what 
we know of past esperience in discoveiy, but many pai^ 
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A OUTLIfiES OF OSC&KIC PHILOSOPHY. 

tial failures may occor before complete bucgcbs rcauit^a 
iuveatigatjai). All tnidi is absolute, all nature s Jaws are 
perfect; but abstract matlicmatios liave ho.en hitherto 
applied to inorganic nature only, -wliilo they must exist, 
and may be found in living nature also, bir John 
Herschel observes ilmt " miinlei; weight, and measure. 
aie the foundations of all esatt science." Are there any 
definite ptoportdons of Qkm^ fm.-tois in the organic as well 
ss in the inra^ganic world In the strueturc of element- 
ary matter we find definite picpoitioiis of simple atoms 
and compound molecules regulated ijy laws of order, 
number, weight, and measure; aud this discovery has 
made chemistry an exact science, as far as it is known at 
present. A similar discovery would render tlie oiganie 
sciences exact, ns well n.i the innrir.anio si^iriici'ii, 

What are the simplest facts m which ori-anic laws are 
manifest? 1 
What are tht 

ture is not niilllll'':'! ' .um u i:< I'l' iii< ui' .. t / i r lu'inrr 

vrithont law i 
without forn 

ultimate constituents. Gold and silver, tin and lead, iron 
and copper, sulphur and mercury, are simple bodies of a 

different kind, in which the structure is moat elementary, 
but little is yet known of the oriranie l:nv rxrniplified in 

plex in what is called iiloinic union tli!LJi simple element- 
ary bodies; but little is yet known o£ the laws of complex 
inorganic stracture. Oiganic substances are not less 
recondite in elementary build and conformation. It is 
not, perhaps, in tlii: most simple fact.s of n:itiirc liiat Imva 
of stracture iiml i>f fmirtii.n are me.t i-jisily ol.sLTve.l, but 
in those which aie most ohviuusly (■oiiiphx. As the laws 
of cohosion and chemical affinity in matter were not as 
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FKItraiFLEa AND METHOD. 



icadilf obeerred sod imdeietood aa those of graTitatioii, 
so the laws of elementary atruotiira in mattec may not be 

as easily detected as those of the more obvious forms and 
functions of inorganic nnil orjtiinii; Ixulii's. Eli'mriitary 

of complex intliviJual fwnis, wu may vi ii-^nnulily ronfiiic 
our attention to the one before we attempt to analyse the 
otlier. 

From tliia point of view the general form and function, 
structure and development, of inorganic and organic 
bodies are the data of organic science and organic nietlioii, 
the esponenta of organic laws of equilibrium in t.lie 
realms of nature. An animal, a vegetable, or a mineral, 
are the simplest complex facts to be observed and ana- 
lysed ; a species, a family, a class, a realm of bomccotypie 
organinms, are tlio most general facts to bo anunged ia 
parallel with those of a coordinate degree in nature. One 
law of order rules organic structure, posaibly. in all these 
indiTidnal and ooUective bodies; but the highest organ- 
isms in each department will be mmt convenient for ana- 
lysis, and thence we may take nan ns the highest animal, 
and one or other of the leailiii^^^ forms of vegetable and of 
mineral boilies fimili.ir i x iiiijiles. The latter may be 
left until we Imve li geurral iiU-a of the human body as 
the highest form of a complex animal economy, our main 
object being to gain Bome insight into the nature of en 
individuBl oiganism before we deal with the more general 
questions of order and arrangement in collective bodies. 
We have to seek for the laws of or'/cr, mimhiir. vcight. 

Org^Liiic pliildsopiiy must be supported by organic science, 
and the latter muat receive its definite form and structure 
from natural organic method, which is yet in embryo, and 
has to be developed as a poutiye branch of science. Aa 
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PKILOaOPHY. 

the author of die mathematical |iriuciplcg of natural plulo- 
sojihy had to invent the tlieory of flii.\iou3 to prove his 
lawa of gravitation, so w v must discover and exjibun tho 
laws of oi^anic method, iK'foru we can deal freely with 
organic Kcienec and philosophy. Comte aaya that tran- 
HteiukiitLil analysis, as dia(K>vcr«d and explained by New- 
ton, LfiljTiita. and Lagrange, is " the loftiest idea, the roost 
adniiiabli' iind powerful logical instrument, as yet con- 
structed by the human mind"; but be afterwards doscribea 
his own historical method as a still more powerful instru- 
ment for the advancement of sociological science ; and we 
must try to discover an inetrument of natural organic 
mediod still more powerful than that of Comte. 

The hnman mind may attain absolute precision in the 
evidence of method ; positive cerlaiiity in tlie data of 
organic seienca ; and the higlie-^t (lf.-;;ree-i of analogy and 
piobabili^ in &e occult regions of pliilosophy. 

Where science cannot penetrate directly, we must rea- 
son tcoto. die known to the unknown forces and pheno- 
mena of lif^ believmg that <me law of oidei rules all 
worlds, eoamio and epicosmic. n.ttural and spiritual, ma- 
croeosmio and niierocosmic. visibli' .and invisible. Faith, 
then, in the principles ol iujjv. u.-. iii.iii-:i'.-u-i1 in nil known 
phenomena, affords a ba-i, |i|iilii-...jiliv ui :i]Jci.-ula[ions 
with regard to supers eu^uou., torced and invisible es- 

Tbc main drift of organic pbdoaophy is to obtain some 
knowhdgo of ihe laws of vital equdibnum m the uni- 
vei^e, or the ortramc laws of order m the structure and 
economy of cosiuie wtirlds. epicosmic reidms. and hyper- 
cosmic forms liiid forces : as well as m rhe complex 
unity of any living organism or simple morgame body. 

Obser includes the combination and cooperation of all 
the parts of a complex organism ; huubes involyes eco- 
nomy and fitness in the organic adjustment of parte per- 
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taining to one mechaniBm ; WEIOHT and volume denote 
form, force, and motion, attractixm and repnMon in all 

bodicH, simple or complex, inorganic and organic ; MEAsnHB 
includes rliytlimic cycled! of motion, form and function, 
in titnc ami spaci; ; symmetry and proportion in bodica of 
nil knidi!, uo.imic and i^picosniic. Organic philosophy ia, 
then, a dofinitc thing ; not a niyslic verbalism. 

Wliat is the difference between philosophy and science ! 
Science is positive, philosophy is specnlativc. Science is 
concerned with the facts and laws of known phenomena ; 
philosophy, nith those of unknown worlds and harmonies. 
Wliat is the connective link between known and nn- 
knowu &cte and relations T Itational metltod, or the 
laws of order and degrees, in all known worlds of life and 
organisation, forms and farces, motions and modes, of 
motion. Organic method is the common baaia of both 
science and pbUosophy. 

It would Heem i<^ca), therefore, to commence the 
study of philosophy with that of method, and t^iat indeed 
is indispensable for the original investigator; but it is 
one thing to invcatigatc, and anotlier to expose ; as it is 
one thing to explore a m:w coinilry, and aiiollier to con- 
struct a m;ipinti;iiflcd lo save future tiavi-l]<.Ti5 the trouble 
of Laborious oxploraliuu. Out piL'.iont butiincss is to give 
an illustration of organic method, as appUcd to both or- 
ganic science and phdlosophy ; the theory of method wiR 
natorally follov. Where the fruit is lad, the mode of 
culture is unintereating ; but where the fruit is good, the 
method of preiducing it is worth the elfort of a little 

the mi^thod of pi-odmjiu- it fni- al t.'i-tliin;;;bt. 

The " unity of science ' has been deemed an ambiguous 
term, not properly defined, oa any positive principle 
hitherto explained or imdezstood; and therefore it haa 
been condemned as " a vague effort of language to reach 
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an ambiguouB truth but we may obeerve that tbe term 
hsB a very defimm meaning as the repieseDtaave of a 

legituQQie hvpoiheais. which is bjI it ciainiB ro be. ai pre- 

/ oV 

I the 

"cffm-t," li. Hpiti; or hs,rm:d ciilic-^ thi'ii, iidJuit tlie 
hypoiiicsiB oi a ummry law oi Diiiure. anu the kuowiedge 
of tliis lavi would be a unitary science, which no " vague 
effort of language" alone would be able to reach. 

It in curious to observe also, that the following remai-ks 
proceed from tJie same pen, as the one above, and in the 
same chapter ; " that there is a design ; — that it is not 
accident, or a blind necessity which evokes and maintaina 
this world of life around us, need hardly be dwelt upon 
as nmtter of argument. The mai'ks of law and mutual 
relation — of purposes fulfilled by organisation and in- 
stincts — are so indelibly impressed on the whole, tliat no 
seeming exceptions or anomalies can wei^ for a moment 
agiuuHt tbem, or leave a donbt as to unity qf plan, 
and its derivation irom a higher source than physical sci- 
ence can reach. There ia no nentiality on this question. 

This is not a va,gue aaaertioii, with regard to a unity of 
plan in nature, although Uie author. Sir Henry Holland, 
repudiates the idea of a unity ot science widi Kgaid to 

The author no doubt meant to aay that the Rev. Baden 
Powel's pliilosojihy of creation was a vague attempt to 
reauli a \'L*iy olj;?cure and ambiguous definition of a truth 
wliitli is beyond all bumBtt powers of comprehension. 

Kuue can suppose that life and oi^;aniaation are inde- 
pendent of law in the world ; and few would be reckless 
enough to suppose that there is anjtthing but life and or- 
gauLiation in the universe. The conventional limitatioDS 
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of physical Bcienoe mi pliiloaophy may dwarf tlic indivi- 
dual mind, and reinlcc it unfit for otliiir atudiea, but the 
human mcc will not bo limited in its researelics to the 
narrow bouodarios of pliysital phenomena. Organic pH- 
loiiophy Clin only deal with life and organisation, but 
thoge include forces, forms, bodies, and motions of ail 
kinds. Forces are not physical alone, but physical, moml, 
instinctual, and mental : forms aie not alone org;inic, but 
inorganic also ; motions are not only plis iical but mi^ntal ; 
and modes of motion are not only various iu matter, but 
also in what ia called mind or spirit. Hence it is easy to 
perceive that phymcal science alone, can never give us the 
complete theory of nuivemd science ; and that physical 
philosophy can never be the true pliiloaophy of life and 
org;iiiisation, however much it ni:\v \ii^n-:.; willi tlic pubor- 

Wo cannot welt begiu with the study of forces and forms 
beyond the finite limitAtions of the orbs and orbits of onr 
own solar system : Uie forme and forces of the ann, pla- 

nets, moons, coraols, and connective elements. The pho- 
tosphere of the sun, the rings of Sjitaim, the epicosmic 
r,„/,„s of each odi, and tin; <^omcl« ttliieh appear and 
disJippcar In turn, arc llic connective factoi-a of the solar 
cosmos ; and one of these alone, the epicoamic realms of 
our own globe, presents the most convenient field for 
piimary investigation. 

Physical philosophy deals mainly with inorganic phe- 
nomena ; but tliese arc not the only tact.* of epicoamic 

ganic ; the laws of order whieh belong to each may bo the 
same in both, however much diversified in application. 
We beUeve they are the same, and hence we take the 
liberty of forming an hypotheds, which postolates die 
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tcutli of unity in muTeraal law and nnireraid science. 
Our efforts to esUbliuli a true philosophy on ibis hypo- 
thesis will not be the " vague efforts of language to reach 
an amliiguous truth," but a systi^niitii', ^malysis of all the 
epirasmic ix-!dv.,~ ; :u„l .ill llu^ fonvs. loi'iiis, aiiJ motions 
of indiv-iduLii ;li,,I lolli-i'iiv,^ U>.h,-^. 

The humau body is the liigln;at type of physical life 
and o^aoisation on our globe; the hnman mind, tlio 
highest type of mental forces and phenomena ; and by 
the laws of order found in theae. we shall attempt to 
gaugt! all otiicr law.;; of eqiiili brill ni in nature. It may 

vestis'Lition more than on the Iliws them.-ielvos. Lotus, 
tlieu, first look for au orgLinii:: l;i\v in tiio liumau body, and 
apjdy this law to all other bodies, if we can. if this 
should fail, we can look tilsewliuro for a superior method. 
Organic pliilosojihy must^ however, comprehend the laws 
of all orgnnic forme before it can deal with tliose of inor- 
ganic bodies : hence it is that we commence 1^ the in- 
vestigation of organic realms before we deal with inor- 

['hyeieal anatomy, histology, physiology, ainl embi v o- 
liigy, may give us a key to psychological anatomy, 
histology, physiology, and embryology, and these together 
tnay include the highest laws of order in all worida. 
Physical phenomena must be subordinate to these, if we 
admit that mind rules matter in creation, or tbat God by 
hi* etermd law.s rule.'; all phenomena in iial-u-e. 

itself mmhl be n.l-tely "a vague ..-ib.u .jf I,a,gu;igc to 
reach an aiiiliiguouB ti'uth ;" and physical pLUosophy the 
only bams of eternal reason. 

Faroes, fanna, moUona, and modee of motion, are defi- 
nite terms, easily distinguished from each other, although 
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we cannot separate theio, or imagiae them aa separate in 
life. Force without substance is a mere abatractioa ; and 
form without substance is the same. Motion without 
substance is inconceivable ; and modca of motion hke- 
wise. Modes of motion imply motion, then ; motion im- 
phea substance ; and substance implies force of some 
kind, without which it could notgravit;i,te ucmovc. Form 
and substance are not necessarily limited in our concep- 
tion to the gross ideas we may form of mutttr as we aee 
It on our globe, or even as we think of its tenuity in 
space ; for substance may be really as subtle in ite essence 
as the fbicea which ve recognise in nature, while we own 
they are " impondenUe," and even " immaterial," accord- 
ing to bH common definitions of the word matenal. 
Force and sulistiiucc are ttcninl iiirkptructib'e. 

forms and mot 10U3. mliciviit ui lijivi.' min .■jub.-itant'c. 
are subject to mutationa. and these motions and muta- 
tions to be orderly and consonant, must necessarily be 
iul^eoted to laws of eqiuLbnum, the natural basis of all 
truth and science. 

We cannot speak of force of any kind witliout implvmg 
substance, form, and motion : but wi; lu i-.l tioL liiiut sub- 
stance to what IS commonly termcLl m^iilrr. llii'ii: may 
be other kmds of substance besides physical elomcnts, as 
there are other kinds d forces besides physical forces. 
The body and the form of an angel may be just as real 
and substantial as the body and the form of a human 
being in tlii.'i natura] world, filthoiigh the one is called ft 
" pp:riliL.Ll buily," anil ollu r ii " natural body,-" but 
tiiis is imt a i|ui-.,[i(.in for (juij.-iikration here, aa we are 
only on the tlirijshoid of philosophy. 

We know that there are several kinds of force : phy- 
sical, moral, instinctual, and mental forces ; but we do 
not know that there are sever^ kinds of eubetance, such 
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es phvBicai. moral, mental, and mstiDCtual substancea, 
because we only think of visible and tangible realiw. 
There mav. novercbi^lesa. be many kinas oi eBsencea in- 
Tisiule to natural cyvs. im perceptible to our material 
Hensca : aud it ia ouitc illogiciii to cireumacrilie our bmita- 
tiona of ethereal euoatanec. more than we restrict oiir 
defliutious of iropouaerable forces : or to tbmk that 
nature is less rich in the diveisitiee of one, than of the 
other- All tiiat we can t^ul'^ sav on t^us pomt that 
■we do not know : and that nmounts to nothing, either in 



tain requires a compass to guiue biui on the sea. Phno- 
sophj leqiuies hypothesis as well as &cts : and both 
require a method to venfy the fitness of one to the other. 

Hypothesis alone is visionary : facts alone are barren ; a 
natural method shouui unue ihu two to m.'ike Tiiem fruit- 
ful.^ Orgiinic 

best adapted for the higue«[ oruer of luveatijration. \V e 
fiist interrogate the oi^amc, then, and afterwards tiie 
c woila. 

r hypothesis is this : that the law of life and or- 

ganisatioQ in man is the law of vital eqiuliorinm in all 
ivorkla : one ■ 

and perinutati f m of 

bodies of the universe. And bv this we mc^in. that all 
bodies which ore not dcua arc iivitia ; and mat the ao- 
callod inorganic uixiiea mav ue uiiiiur duad or living, as 
well as organic wmicH : iiiiii. ail ooiili'ji. in met.. lire en- 
dowed with .gOTiic aem-eo of force and Me and organisa- 

Orgauie philosophy has to deal with genetic metamor- 
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pbocdB in embiyology; ekmentoiy cells and tiasuea in 
histolc^ ; complex organs in taxionomio anatomy ; co- 
ordinate fonetiona in physiology ; and with each of those 

aapiitts of life and orgauiaatioii in individual organisms, 
collfcliv*^ iraliiis, q.icosraio unity. Tt liiis to 

witli foiiiis and fQrf^ra, laws and p rind pit's, natural 
mutations of form and foree in maiiift-st existence ; and 
aleo with the supersenauous oi latent aouices of forms 
and forc^ from which all natural forces are derived in 
genesis, and by which (bey are absorbed in death or 
oeeultation. 

What iiK forms? what amfoi-cesf what arc latrs? 
what an" prlnd^ihs? what arc mutations in the mani- 
festations and occultations uf life T These are some of 
the leading questions of philosophy. 

All fenns or types of structure are distinct focts in 
nature. 

All forces are supcrsonsuous, absolute, and indestrnCti- 
Ue : iofiuite in time, however finite or relative within the 
limitB of form or space. Die absolute in esseuce being 
infinite in time, is one in principle with the infinite in 
space and power. Ijimitations of the absolute in force, 
time, and apace, are relative aspects of the infinite, and 
neither can be deemed " unitnowable." 

The word infinite, as here defined, only means that 
which buiscenda the finite and oveimleB it. It is a lela- 
tive term with regard to finite liniitatioDs and degrees. 
The words absolote and eternal have a like definite mean- 
ing with regard to finite things, Thi^ word indefinite has 
Z10 such mc;ming. 

■ChtTC cau be no true dclinitiona of the wovds infinite 
and absolute, but as transcendental factors in relation to 
the finite and tiie contingent. 

The principle or doctrine of immortality is thns dfr- 
rived from the indestmctibility of forces. Rational belief 
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in immortality ie based apou diis doctiine. Immortality 
of force and mdeettucUbiltty of form are not, however, 

neceBSanly supposed lo be convertiuie termB. 



phenomenii onn? iiiti;nt lorccs irom an unknown world, 
anil ni'<!i'<>i<)L':i:iij iiEii iiiiiiirEiii iiiisiriii'i. Lrii'Ni: viiiii farces 
iroiii i.rii' VLi-iiiii' i:ri'iii Jim. I'luii'i iii iiiiHui n uii'in in ji. latent 
Kirm. or r.niiijJiiii.i! incjii i.ii ii ivin-Ki in ii<:i:iiii. nr invisible 
uxiHiienuK. iiriAL m i.iic )iiim>r[iLii>jL oi [nuriucHT. lorci^s into 
an occult state ! What is tbe evolatioii of forces from a 
latent to a numifest etate ? All forces, phyaicsl snd psy- 
chical, are invisible or superaensuous. Are they alike in 
essence, or convcrtibU' in tiii;ir '.[iriiinK modes of maoi- 
fentatiou : 

T]ic convfi-libiiiL)- of pliyiiii?:!! forrcti is a fatt well 
aflcci'taincd by acieiicc ; the convertibility of psychical 
faicee is not yet clearly ascertained. The evolntion of 
physical forces froin a latrat to a patent state ia partly 
understood ; that of psychical forces from a latent to a 
manifest state, not at all. Ei-olntions and nliumiitiona of 
all kinds of energy arc i\ J.ilIv, Iju: tin- nii><h:s 
operandi is still obscure in most in^iiincvn, m ntti'riy un- 
known. Speculation has many things to ileal with, then, 
where science is unable to penetrate. This will always be 
tlie case ; for human knowledge must be limited ; and 
however far the sciences may be extended, philosophy 
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Will fdways have to lead the way m wiiler fields of ex- 
ploiatiou. 

Do physical forces nhviiys untlcrlio pJivchical forces, as 
the bodr umkrlirfl the poul '{ Tliry rtii to l>c distinrt 

separate from physital forces m the orgauic realms of 
life. All living bodies are accompanied hf heat in eame 
degree, with chemical affimtaeB, ct^emon, motion, granta- 

tion. and other forms of physical manifestatiOD. 

ThLdii-k H liLtili. 1 U mi 111 .1 111 it <\mmz 

becomoH trans tumicil into orgiunu tissuua m tliu bouts and 
muscles, nerves and viscera of the new organism, which 
manifests mstmctual forces m conn anon with orgamc 
form and physical energies. Is heat the source of all 

these occult forces, ormerclvthe piiysicfil ^cconipnuiniCDt 

convcitiblc with them, as it is ottcii m^inilrst npiirt in 
matter without hie. Physical iorcee ace indispensable for 
the maTLifcstafion of nicutiJ ioices in the body: for when 
the orgiinism is exhausted by fatigue, man cannot thmk 
with energy untU the forces arc restored by means of 
food and rest. This, however, merely proves that physical 
strength is spent by active thought as it is spent by 
active bodily eiercise; but not that physical and psychi- 
cal forces are correlative and convertible. Mental powers 
may never bn absoluttdv independent of physical forces 
in one tonn or another, visible or invisible, and Bbll be 
qmte distmct in essence and m function. 

Vital forces come into the body of the chick by means 
of heat as a physical condititmj and when life quits the 
body of a phwBaiit shot in the fiehj, the temperature &ilB 
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ns oriiitit Hfc roc(>(1i's from the active state of riaUe mani' 
fi-stuiioij to tht latent or transmnted atate of inviuble 

ruulity. It disiippouru, but cannot be anoihilated. Whence 

we mnj" coiitliulf; tlijit nil orgiinic forct^s, instinctual, 

being, visible or invisible, to us in tliis natural world. All 
forces beiiLg eternal, appear and disappear as thsy alter- 
nate &om tlie aensDouH to the ropecaensnous legioos cf 
phenomenal existence. The forces aie occult in either 
ease; bat their activity is manifest to us habitually in die 
vinble forms of life only, and exceptionally in commimi- 
catioas &om the snpematural vorld of forma and 

Here we find ourselves involved in tihe Btndy of tliose 
"final causes" which have been so much disparaged by 
modem philosophere, from Bacon down \o Comtc inclu- 
sively. They have done good service in drawing atten- 
tion to the gieat importance of dirt'ct oljservalion and 
esperiment; but without a tclpolngiral eonception of final 
canse^ inductive motliod is impuisaant. It keeps us 
wandering amidst an endleea maze, bewildering the mind 
more hopelessly as we multiply the number of small feels 
and phyaical phenomena. Delusive theories of reasoning 
ftom ideas witboat exnerienee are now for ever ?one, and 
we may acknowledge our obbgations to those who have 
delivered ua from such mistakes, without aeccptiiiEr tlieir 
philosophy as final in its negative pretensions, " Theolo- 
gical and metaplivsical exaggerations are not more un- 
truFitivortliv than ■positive Or physical sborteomiTigs ; 
nor should we guard our reason less agamst the onesided- 
ncss of one imperfect system than another. "TJieolo- 
gical. metaphysical, and po.>iitive delusions are very much 
alkjt tlN ItbtCdrtil Pompey 

were very much alike, especially Ponipey. Comte s poM- 
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tivB philosophy, howerei, apart from its defects, ia one of 
the beat works of the present age. 

Intefrrality 13 easpntia! to aH foims of truth: and oa 



upon tbem. Superstitioa is not a necessaiy part of true 
rebgion. Delusive theones are not a neceasarjr part of 



I I I I [I I |T il i I 

n.g.,u.,,l„H,,,UKl L,.|u■^,Mm,■^,.^u.,K i.^nil is ,-. TLcso 
1 tl t J 1. 1 I I rf t i J tb ) 1 1 1 

"devout i-eufion 1.0 m uiu Lfue fuurui: 01 bji jviigiuti, una 
obsM^tion die onfy haaa of philoBophj; but a compre- 

hefifflve survey shewB that a devout human conBcience is 
the spii-itunl appolitc iilouc, wliile revelation ia the spiri- 
tnnl food of in;iiL, rlrw>ui i„tdligenet: Iho niiM'.d appetite 
idoue, wliilo fljiLil i-ji\isc5, or eternii! huvs and forces, ani 
the only satisfying source of knowledge for the human 
mind. The Bupemal fontB of knowledge and religion are 
ezt«mal to human nature, the oapac&tes for their recep- 
tion are within; just as the sources of phyaieid food are 
external to the hody. while the appetite a.nd the capacity 
for iissimUation arc within. 

Til suLiafy these innate wants of body, soul, mind, and 
spirit, there is Rpiritual rrvi:lation from a supernatural 
world; and there are physical phenomena with final 
causes in tiie natural world, and these are easily found in 
universal nature and in man. 

Space aiul 1'™?: arc final conditions of life and organi- 
sation. Plijsiral aiid iiirnlal occult foil 'I's embodied in 
matter are fiii;il cmi^^r^ of life ari.l n,-;,iiis!ition. Motion 
and modes of motion are final cauKta or phenomena in 
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connesion Willi life and otganiiiatdon. The laws of motion 
BJid orgaiiiBiition are also eternal causes. These m&y be 
defined aa — 

n. Tbangatetiir*l»n(itllC>ud«igwin(I«B. 
TIL The fidftl puipoHt ot Uf^ ud D^ulntimi. 
IT. ^Cb/O inpaiiBl forcct and oondMoiu of Ufa ud urgmnliKtiaii, 

Tlie priikcipient or supeisenHaons and indeetmotible 
forces of luunan nature ate embodied in tite eeaenom or 

perceptible forma and substanceB mnoifcated to ua m thv^ 
nat ra] w I! 1 1\ 11 1 ; ! 

d nl 2 i J I 1 I I II 

lat aU t 1 1 1 II I 

are those of oriler. number, volume waighl. and measure. 
The final parposes of human life and organisation are, 
use. ieauty. frucA. and goodnesa. Use m all mdnstnal 
Bubcreations, Beauty in artistic Hnbcreahons, Tehth m 
scientific Bubcrealions, (^oduness in social and religious 
II I If I 1 1 ons of 1 f 

and (.i-giuilsalioi, ,11-e -^ho uf four kinds, physical, instinct- 
ual, mental, and spiraual. Without tbe physical sub- 
Btances ana tne perennial conaiuonB oi siaouny m oui 
solar system, we could not have life and oi^aniaation in 
the Iiody ; without an instinetual source of renewed eiist^ 
ence in the universe, all instinctual life would cease on 
thia planet witli tlie death of tlie ptesijnt bodies of organic 
beinga; without a ninnt^l KOi;rce of pow er in the universe, 
all intellectual and scientific life would cease on this 
jdanet with the present generation of human beings ; and 
without a supernatural vorid of spiritual forces, all moral 
and religious life would die out on this globe with the 
present individuals. In a word, without renewal from a 
higher source, all life and organisation in this world would 
become extinct at tlie death of all the present generations. 
These, tlien, are final causes in human nature and in 
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nnivereal nature. The study of tlwsc fti-nial crmsiH is 
the natural busmcas of org.mic philosdjili}'. Oik: ()f tlitae, 
" the principle of the conditiona of cxisttm.c,'' ia said to 
bo "the true positive trausfoniiation of llic doctrine of 
final causes, and of far auptiior ncope iind profit every 
way." Surely M. Cointo must liave been sadly blinded 
by prejudice againat " theological and mot-ipliysicid" delu- 
doDB, to lose eight of the great majority of final cimscs in 
adopting an obacure definition of one of them alone as a 
Bubstituf* for aU. By fie words " principle of the condi- 
tdona of existence," we suppose M. Comtc nieana the law 
of perennial stability in the conditions of existence; and 
that is not a sufficient definition of all final causes. 

All forces are equally inyEterious in essence. We can- 
not know th«r nature ; but we can leam to estimate their 
lesoltK in phenomenal qualitica and quantities, kwa and 
combinations. Heaf^ light, magnetism, and gravitation, 
are not a whit less mysterious than instinctual and intel- 
loctMal forces. Nor is it less delusive to htiild imperfect 
theories on physical forces and phenomena, than on meta- 
physical forces and phenomena Theological, metaphysi' 
cal, aud physical theorists are equally e^iOBed to error in 
forming their hypotheses ; nor have they been leas delnded 
by their fancies in pa.'it ages one than another. The Ptole- 
maic system of astronomy wafi a delusive theory of celes- 
tial mechanics based on a geometrical li3 potlifais of cycles 
and epicycles in the heavens. Thcic have always been 
erroneous fancies with regard to all kinds of causes and 
phenomena in natmo, and perhaps there always may be; 
bat phymcal and malJiematicBl pliilosoptiera have hitherto 
been just as Lable to err in tiieory as theological and 
metaphysical philosophers. Nor are they less immersed 
in the study of final causes; for gra^'itation, heat, light, 
magnetiam, and electricity, are abjoluti^ly iiidcilructible 
forces quite incomprehensible in essence, and equally mys- 
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teriouH with inBtmotii;il. iiit'iilal, inn! im i il luii'i s ■.■.-.•^ irun 
final causes. M pMosophy if. tbcii, U-nl on tbc Lin-s of 
forces and phenomena; not on the iucomprehouaible cause 
of being. 

It IB, perhaps, hardly iieeeasarj- to dwell on these self- 
evident facts: but the pliyaical plulosophers are so much 
opposed to tlie tlieorics of nif t^ipliysiKjil phdoaoplicra. that 

as tliev criticise those of otlicra, "\\ hat can bo moR^ illo- 
gical than the following remarks of M. Comtc in his 
chapter on huioan mterventioii in the sphere of physical 
phenomena, where be denies the power of diTme mterren- 

As for thr ilii 'f r iiti"" tl"^ lit (pMsii-s) 
on the Lmiinn I. I]-/ -^iv-, " n i- thiiii 

mitiea of the sc;ik\ — ;istronomy and physiolugw — which 
unmediatdy contemjdate the two great objects of human 
mterest. the nmverse and man. But one Btnking &ct 
with regard to physics is. that it has been the great battle- 
ground Iwtwocn fhe old tbooiogical and metiiphvaical 
spiiit and the positive pliilosophy. In astroin->rav the 
H>sili%i phil. -plrt took p I . nil Qui Liin.iipli, 1 lUnost 
Without opposition, except about the earths motion: 
whde in the domam of physics the contest has gone on 
for centnnes, — a circamBtojice attnbntable to the imper- 
fection of physical m comparison with astronomical 
aaenee.' 

■With tin ] 1 M I M il , 11 It Lumm 
power m nuu,:]\.iiy: plii'i.i.inni,!, in ;i--lioiki:iiv liurnau 
intervention uus out ut tlie lnu■^^ulil : in physics it begins, 
and \vc shall sec how it becomes more powerful as we 
dr™:i;nd the scale (of scirniws). This power oountsT- 
balaiices tliitt of exact prevision, which wo have m astro- 
nomy, through Its extreme simplicity. The one power or 



Digitized GoOgle 



PBINCIPLES AND UETIHOD. 21 

the other — the power of foreseeing or of modifj'iiig — ia 
Deceaaaiy to onr out-growth of theological philoaophj. 
Oar previBion disproves the notion that plteoomena pro- 
ceed from a supernatural will, — which la the eame thing 
iis calling it variable; and . onr ability to modify them 
sliewa that ihe poivcrs tinder vMdi Oi^ proceed are «u6- 

M. Comte must admit tliat the powers under which 
the phyedcal phenomena proceed, and which are ~Bubor- 
dinaled ta our own, mosi; be, ana are. smneci to the same 
universal laws aa ibose which govern tuc iieavpniv DoQiea 
in astronomy; anil ii niau ims \w umu r lo niiniin- mn-m- 
cal phenomena m aocomiuiec witn liH /r i ii iiim ijni;'. wiiv 
sliould not God. as a "supernaiurai n uj mnmteiv more 
enlightened than anv uutnau uaiuivii vini. iiiive ii Jiuo 
power? We tio iioi siiniHisu uiiii uim I'vir Hiisiirniia 
eternal laws, or miiil man eau iiiiiaiiv aiiv iiauirai laws ; 
but if man can iiuxiiiv iiiivBiuai iiiiuiio[iii:iia in lu'iiuriionec 
with eternal laws, surely we may suppose that God can 
modify phytdcal phenomena, in accordance with titese 

And again, with regard to the supposed absolute per- 
manency of law and stability iu a.stroiiomical phenomena, 
and the consequeut " pi'evi.-iion of hiimau science." "Wliat 
prevbion was there witli i-egiird to " the comet of 1770, 
calculated by Lcxcl to have had tiieu a. revolution of leas 
than six years, but has never appeared since, having been 
entirely deranged by pas-sing too near Jupiter?" Is this 
prevision '< Is not human sdcncc still iiiipevfpot in all its 
bnuiches T and do not physical plLil".-i;'.iiT^ jiiii im- 
perfect theories aa well us metiiiilijiiiriil plJil(l^^.]llR■la ? 
And is it because physical science has made moi'c pro- 
gress iu our time than theological and metaphysical sci- 
ence, that the latter are to be placed in the Index expur- 
gulorium of poa.tive infallibility, as the physical theories 
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ue plsced in titat of tlieolo^cal in&Uflulity 1 Soiely 
iatoleiaitt physical. philosophy ia qnite m bUibls as U- 

goted theological pluloaopliy ; and we Dmy be on odt 
guard agauiat the exaggerated pretensions of both the 
ono ami the ml.-v, 

\\ hat do ivu kiiou- ol the Liws of mechauieid (;i[uili- 
bnum in the universe, aitet all the diseoverles of natural 
philoeopby ! What is known of the sidereal finoes of 
lig^t and heat^ elecbcicitj and magnetism, as eonnter- 
fbrces to those of pninary and secondary gravitalioi), in 
the physicitl cqudibrium of iiatun; ? ^\Tiat is tlie nature 

Is Jiiitthc vi'xcd question at optieaJ phi'iiiimcji^i reudercd 
insoluble litittt-e.^n the two impeifi^ct theories of cQiission 
and undulation ( 1f\us the problem of gravitation solved 
by any such secondary modes of speculation ? Are not 
barren bypotlicsea aa detrimental in physical science as in 
metaphysical speculation ? Would not m cmiasion theory 
and an undulatory theory of gravitation be as bitrren of 
result, as they have been in dealing with the laws of 
eqoilibiium in radiatory forces 7 Is not tlie law of re- 
pulsive force and distance between cosmio orbs in solar 
systems, as importiuit as the law of concentration or 
attractive force and gravitation ! And should not the 
cause of vduina he studied as a counterpart to tbat of 
gravity in deiding with all problems of equilibrium in 
physical cohesion and celestial meohamoa ! And are not 
light and heat, electricity and magnetism, the foroea 
which sustain form and volume in ah bodies, great and 
small, in regulating intervals between all orbs and atoms, 
cosmic and cpicosmic, inoigaiiiu and organic t And if so, 
what can the physical liypotlie^is of einiasion and undula- 
tion do for the solution of these important questions ? 

Molecular alfractiou and cosmic gravitation may be 
diBsimilor in many points of parallel, and so may the 
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oppomte forces of moleonlar dieteiuioii, ia eiacoBmic bo- 
die^ contrasted vith those of orbital distenmon in solar 
BjBteins ; but, in eitihei case, the forces of distenmon axe 
opposed to those of concentration, and the relatare forces 
of equilibrium must liavu rdative laws of action and lO- 
nction, apart from eucontliiiy questions of elasldc media, 
or hypothetical atomic motion. 

We do not meution tLcae defects of physical philosophy 
to nndervaluo the immortal lalxnara of our scientific men ; 
but toleration and impartiality ^iru not lees necessary in 
one school of earnest thought and speculation than on- 
otlier. Oi^nic philosophy need not pretend to infuUi- 
Lility in our hands, but it must endeavour to be intt^gral 
and impartial in all eases. VVe acknowledge tiie good 
Beryiees of theological, metaphysical, and physical pbilo- 
sophers in all past ages ; and hope that all vill belp each 
other to improve by making new diacoyede^ and moulting 
worn-out t^eoriea and doctrines. 

Organic method is t^ natural road to o^anic science, 
and aa both precede the specnIationB of philosoplr]', we 
must deal with them as positive means of certain^ before 
we deal estcnsively with questions of a speculative na- 
ture. Broad developments, however, are more easily 
perceived than minute or elaborate details, and hence we 
may survey the outlines of the former before we enter 
deeply into the investigation of the latter. A cosmic 
orb, a solar system, and a cosmic universe, are degrees of 
generality easily diatinguished from each other ; an epi- 
cosmic organism, such as tlio Lmiiaii body ; an opicosmic 
realm, such as that of the -viTlebrala ; aud an opicosmic 
universe containing numerous organic and inorganic 
realms, auch aa those of our earth, exhibit also three 
degrees of unity and generality most easily contrasted 
with each otlieT. The laws of order common to them all, 
are eamly perceived when pointed out in their most 
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dmple outllneB, We will, therefore, moke a lapA sorrey 
of these nataral unitiea, before ve enter into more elabo- 
rate details of method and organic Hcienee. And first of 
the structural and funotloaal laws of order in the indi- 
vidual orgajiisni nf an animal or man. 

Biology. — An iudividual being is a part of a collective 
unity of similar typea, in cosmic and in epicosmic nature. 
In Uie epicoamic realms of our globe, Qie vertebrate t^pe 
collectively and individuuUy differs from all other forms 
of hfo and organisation : and as the vertebrata are the 
higlunt ipii-o^ioic tonus anllmmimU ^ -U Lti%LU tli. 
hialjft Ur' I'f MihLrit , Ml mn i i in n , il, 
fitti =t aubj. ct tni m\ ^ti!, ti>i) HI ll --iuh l,i 1 
witb a due regaid to some pocuLLiriti!;s <it .^tructuro mani- 
fest in lower snim^ but not in man. 

The ultimate atoms of Imuiamty are twofold, male and 
female ; each of these being integralities of an indivisible 
kiiii! : liut as one is only a contrasted aspect of the other, 
ni.Lv i ii;e one oi tliem aa our ultimate atom of mtc- 
criil uuuy. luid slato trom this point of view that collec- 
tive humanity is a constituent part of the epicosmic 
world ; and individual man is an ultiniate atom of hu- 
manity. This indiviuble atom is nevertheless a very 
complex unit of vital forcwi and phenomena : a sacrei! 
unity of the creation, not to be dL.'fi <'i;iff.| liv.iiiy kind of 

we wish to know it in its internal or constituent com- 
plexity. We cannot undeistand it well witJiout an ana- 
lytic and ayathetic view of its integritj* ; but tbis can 

onlv bo obtained approximately ; for the organs are uo- 

thUifi in themselves, ap;u-t from Ihvk .■oiiiiiuiiiitv of furin 

gives lis -.1. lnui-f.,M a«pe.'l of it> irui.itr fi.rriis anU (w^i. 
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more or Icsa discrete in our convention nl annlysis ; and 
these ue connuoiily caJled body, soul, mind, and spirit. 
In tbe body we have a complex oi^nism of pbyaiorganic 
and industrial foi ci's, fiieuitics, or organs. In the soul, a 
tomplrx <ii^f^!iii-,:ii of |iliysiinatiDCtUiiJ aad artistic forcra 
and r,i( Li](ii j : hi ili.r mind, a compIeK orgauiara of pliy- 
^umeutid and scicntiiiu forces and faculties ; in the spirit, 
a complex organism of physiomtusl and social psBenona 
and emotions. Not fotir nnitdea, but one uniiyi in fonr 
different aspects of life ; four partially discrete onanisms 
in one atomic Lnilivisibic molecnic or intcgrabty. 

pic'to in th^^mSL.■^■^^=, hv tllr' w.,IVL-l,ir,iri- iil-'flirtllLT'^flllifi- 

eial disaection ; and each of tlicni may be analysed in a 
fourfold aspect, under the heads of anatomy, physioloffi/, 
hiatdogy, and emhryology. These terms have hitherto 
been applied to pliysical biology alone ; but they are 
equally appliciibli; to psychology. Our present purpose 
may In' liruiti il to the study of the body, leaving the 
mind fur a di-iiiu't tiviitiae on mental biology; and for 
the sake of bruvity, wu may restrict our first analysis to 
that of anatomy idone. This will give us oni^ aspctt of 
organic unity, from which we may derive iissistitncc in 
the study of otlier views of human nature. 

The Hcman Body. — What are the laws of oilier in the 
human bod; i What are tne natural aivisiotis ot tiic 
organism into specif svstems ana series ot orrrnns • 
Th are 

and five senses in connection with tlic seven sjsl. nis. 
The cutaneous, the muscular, tlif mseous. aiul tlie ncr^ uus 

mecuanism oi tne bodv. to waicn ueionsr rue seiiws oi 
Bighi ana heanug : uie vascular, the omestive. ana tne 
generative systems, lotm whai is caueu tne vegetative or 
ihe orgamc mecbanism oi me bouv. to woicn oeiona ine 
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and statical regulators of the organism. 

In each Bystem and connective class there arc soveial 
distinct seriea of rasans and tdsaoea, which thm die- 
tinguiahed i 
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The letters used instead of numerals in lIicHr tiiljlcs arc; 
merely symbob of distinction, and need not in: i xplaidnl 
until wo treat of organic method. A few rtiiunk-. mi lliis 
point will be enough for the present. Indiviiliial oigau- 
iamB, lie different systems in each orgauiaiu, nud tlie 
uatnral series in each system, require four seta of sj-mbola 
to denote their epecial relations; and tlieau we represent 
in iha following manner. IndividiialFi are citlier 
M^e ... d 

HuosphnidiCe S 
Nuitnl . . . e 
DiBciou. - . . <f? 

The seven BjsteinB and fire sensea in a ungle organism 

are represented by the lettera A, B, C, D, E, F, G, or by 

the numerals 1, 2, 3. 4, 5, 6, 7; proceeding from the most 
extiTTial to tilt! most iiiti'mal .-iystemn, thus — skin, oiiiseles, 
bones, uctvi:?, generative system, digestive system, and 
vascular sj-stem; the four connective tlaascs of tissue, 
etc. being represented by the icttei-s W. X, Y, Z, 

In. the vascular system there arc three rcgalar and one 
transitory aenes, — the reapiraiori/. the circulatory, and 
the urmatory, to which must lie iidJeil the transitory 
umbilical aenee of Ye5SL■l^. I ihm' iu.iv be represented by 
the letters H,U,0.n. fw ■•,ln-">,',: .w/h noi: ceniral Rnd 
inferior series. In the i. lali.md sv.icus tlie serial order 
IS difleiint in the ,u- ^ -i ,„ ,u h lb Mi 

BudeXtcTiialt while the iiilieiilar eadihiL'es iuriu a livpn- 
aenes coextensive with the other tliiee. tlie .•.viul>ols bemg 

a 0. u. H. or H. u. n. 0. 

This general view of tlio natural! dn iHioiis of svstema 
and scries m the small uuivotsc ot organs conlanied m an 
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I QiUTidnal type of vertebiatc oi^aniam, need not be further 
laaljsed at present, as the order and the number of the 



ach J t 1 11) i t t th h i 

sttiud anatomy. The connective tissues and seccetio 
are not leas distinct and the osculatorj ingeeta, eto.. a 



I r i ' ' J 

of four kmda, namely, physi-orgamc. phyeio-iitBttnctuaL 
phyBio-mentof. and physio-nior^. oi emotional. These 
DCCTllt forcee organise tlic body m vtei-o. and animate it 

thro gh t If 1 rr t 1 ' 11 ti 

land if II I I! II 

f th f 1 i I I II 
wsefdfit lit 11 SP 

I. M. in Soeiid or Spivltit..!. I'hv.lciii. Ii.sti.ictuiJ. and 
MoDtaL We need not iu iv .iiquiri> into tlic nnturo of 
these vital forces, but note tluit tiiov nti? always accom- 
panied by the supersenRUoiis pli\ .-sicol forces of boat.animal 
clectiicitv. chemical aftinity. cohesion, motion, etc.. and 
that when the vital lorces leave the body these physical 
forces also disappear. Without mquiring into the nature 
of the mental faculties, we may notiec that the physical 
forces which sustam them in tie body arc constantly 
renewed by means of food derived from the external 
realms ut uaiure; ana tout wucn lueae auppues ui tooa 
are cut off, life is very soon extinct We therefore class 
the realms of nature which supply &e necessary food sa 
HUpetnal forces, without which the internal vital forces 
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rapidly cease to act It is also known that food alone is 
not enougli to sec ore the contumons action, of tlie yitd 

enei^es, and that with plentiful supplies of food the body 

may perish fi'oiii cold alone, or otherwise suffer from 

to ructignisc ,i t-liiiiarie onkr of supernal forces. All these 
act upon and in the body during life, from birth to death ; 
but there is also an older of snpemal forces acting on and 
tn the body, from the time of conception to the time of 
birth; and there are what we term uterine auppliea of 
physical and organic forces in the mammalian class of 
verleljrata In the oviparous class, the matter of the egg 
and the heat of the hen sitting on her eggs, supply the 
phyaical means necessary for the formation of the chick, 
while the oi^anic and instinctual forces ate at work in 
tranaforming theee homogeneons elements into the flesh 
and blood, bones and nerves, of mi animal organism. 
How the organic vital energies get into the egg, or whence 
Qtej Bie derived, we need not now inquire: but without 
Oitm the e^ would remain a mass of unorganised matter, 
and no chick be hatched : hence the organisijig faculties 
arc entitled to tlio ranli of supfrual forci's. The uterine 
or incubational supplies of force, then, arc of two orders, 
physical and hyporphysica],like those which are embodied 
in the organism throughout life. The hypcrphysical 
forces m tae vertebrate body are, organic, instinctual, 
mental, and emotional ; the physical, supersensuous forces 
are those of heat, chemical affinity, etc. Degrees of power 
and evolution differ in the organisation of different types. 
The hypcrphysical forces attain their highest development 
in man ; but they are simUar in nature, when differing in 
degree. The purely physical forces of organic life are 
greater in ^e higher )nii'mii.lii than 1iiey are in man ; and 
tias is one auun proof l^t phyncal and hypcrphysical 
powers are neither identical nor convertible in principle 
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or in modea of action; for ao d^hant has much more 
physical power than man, while a mouse has very mnch 
leaa; and neither of them has proportional degrees of 
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cemed ; and that is all wc have to deal with in the pre- 

Obqanto OB Tazionomio Biology is the root of or- 
ganic philosophy, and hence we must define what we un- 
deEBtand hf these terms, in contradistinction from unsys- 
tematic biology. By the word unsyatematic, we mean 
simply analytical, as ccmipsied with the syatheticBl and 
living view of Inolt^cal science. A brief analysiB of 
taxioDomic Inology {taxia, order ; nomoe, law) will explsin 
our mealing. 

{p. f^nmniuB Uolier. 
1 nijHii-iiiiauhBlTiiilogT. 
H. Phjila-iiunlil blolw;. 
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At present, ne shali iknl with the first of tieae dWi- 
sioiiB only, and contrast it with the ordinary branches of 
anatomy and physiology, which are purely analytical in 
principle and method. These are : 

1. Comparative anatomy and physiology. 

2. Descriptive anatomy and physiology, 

3. Eegional anatomy and physiology. 

4. Hiatnlogical anatomy and physiology. 

5. Minute ceU anatomy and physiology. 

6. Chemical anatomy and physiology. 

7. Eiiihrj'olngicai atiiitoniy and physiology. 

Kadi nf tlit'sc is multiplicil liy three divimoDB or aspecta 
nf tlif? qu&-iti(in : namely, those of normal, abnormal, and 
morbid anatomy and pliysiolngy. 

To those we may add palicoatolopcal anatomy and phy- 
siology : and all these branches of science are purely ana- 
lytical and unsystematic. Thcv do not rise to a ta.tio- 

by tlio gi'lieral readt'r. il \M' .-i.iL,' iii.-.- < AViniU I'n, iim.-ioiis. 
ginaiers. smiths, anil other persons connected with build- 
ing, are not architecta ; and that they may be well ac- 
quainted with their respective blanches of the buihling 
trade without much real knowledge of the smence of 
nrcliiti'cturc. 'i'hc same may be said of anatomists and 
phjKinin^nst^ : they lua; h:ivi- :i very good knowledge of 
one OY ull of the ai,i)\c'bra(jdn's of the science, and atffl 
be ignorant of the laws of order and degrees in the 
natural structure and fuuctiona of an organic univeree. 
We suppoae the reader to be more or leas acquainted witli 
the analytieal branches of anatomy and ph)^ology, before 
ho undertakes a critical invustigatioti of synthetical bio- 
loj;y. If nor, lie hi(^ to tiikr for svant-il all we say of the.'ie, 
in (nil- iiirlhodital arrani;i.'(iK:iit. TIk^ same ilistinetions will 
apply to iiiir instinctual, mental and emotional biology. 
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FbiloBophj is also analytical or ayndieldcal in the same 
sense as biology. The nniveiea is mafyeed as a cosmio 
organiam of physieal forcefl only, or it may be Btudied as 
an organism enilowoil with supersensiious forces to con- 
trol tlio motiuiis and imitations of its pliyaiciil forces, iis 
the tniiid of man coatrola his body, or tlic instinctual 
forces of an animal control its motions and Rssocia- 

Matesialibi^ as a pIiijoBopliy, is pniely pl^uoi^;anio; 
THEISM, as commonly understood, is partially oiganic. 
According to t)iia view, God riilo3 men and angola as 
living beings, in the tiiilural and supernatural worlds, and 
ma:i!Lgt3 the cosmic orbs, as locomotives or eleetromeGha- 
nical sntomata, Ohoanic fhilosofhy deala with occnlt 
physical and hyperphyucal foicea in human, epicosmic, 
and cosmic nature. In tins philosophy, animaln and men, 
planeta and suna, are animated by supersensuon«, phy- 
Bieal, and hyperphysical forces, and goi'eriied alike by one 
Almighty nder aiui en.,ior. 

This conception is not neiv. for i[. hn<, alw^iy^ liueu held 
hy a few poi'^oiis i[i .all ages. It may or may noL be true 
of a cosmie sy-stura, but it must lie true of an epicosinio 
nnivcrae ; and that is the most interesting queslioii for 
ufl, at present, "We mention it, mure to show the drift of 
onr speculations, than to inculcate a doctrine wliich is 
merely hypothetical. Organic cosmology may bo very 
uninteresting, hut organic anatomy and physiology are 
essential to a proper comprehension of biology and so- 
ciology. 

Organic cosmology does not involve a special theory of 
hyperphjsical forces in cosmic orbs; it merely inqilics 
the necessity of order and degrees in the structure and 
functions of cosmic bodies : the laws of order being the 
same, whether a cosmic orb be constructed as a locomo- 
tive, or an automnton ; as n vegetable organism, or as an 
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animsl of low ac high degree ; oi as a being of mnoli 
higher facultaea and powen than men or angels of the 
epicosmio order of creation. Trees, animalB, and men, 
have livmg hTpetphj^ical forces, animating matter, and 
ruling occult physical forces m the body, but they are not 
indepeadent of God and His controlhng Providence. 
CoBimc orba may have any amount of one or all of these 
hyperpbysical forces, m addition to the matter sjid the 
eaperaensnous physical forces tliey passeas, and jet be 
very fimte otcaturea, subject to the same control as ve- 
getables, animals, or men. From exjiacienGe we know of 
the existence of hypeiphysical energies m ailiJition to 
occult phyncal forces m plants, animalB, and men. but 
oiJy judge by imphcation of the possible gradation of 
such forces m higher beings, progressively nsmg &om 
men to " angels, archangels, principaJikcs. powMS," etc, 
etc.. up to the idea of aupomal iiuitv in Oo<l. And here 

our cpicosmic uluvcrEU is subject to the much higher 
order of biological laws and forces in vital equihbnum. 

The pcrenDial existence of the land, the sea, and the 
atmosphere, as distmct realms on the surface of our 
globe, is perfect evidence of t!lo existence of liyperpliy- 
sical forces of at least the lowoat organic iIi l^iti', m l!n.' 
constitution ol our plauet ; for these org^uiit ioice.-j aii^ 
auf&cient to maintain the distmct structure ol each of 
these realms, in the midst of the perpetual action of 
supersensnous physical forces, such as heaf^ bght, elec- 
tneity. magnetism, chemical affinity, cohesion, motion, 
anil criavjliilion, m unu and all, alike : ]U3t as the organic 
1,\] i]U I, il I i< I i I (1 , M.iiti .1 tli, lh^ I ill thtse 
.,i iilLiilni illiii ui ilii t.iiiiiLliiiiolttocl indhark 
leaves ulid llowcrs. truit and seed. " Ihc ability to repair 
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die dunagee BDstumed by mjiuy" is not an exduBiTe 
property of linng beiogB ; foi eveo crjutab will repair 

themselves when, after pieces liave been broken fi^>in 
tliom, tlicy are placed in tlie same comJitiona in whicli 
thoy svrrc lirst fiirmed. 'nicra is a law of structure, then, 
in what lire called the inorganic foims of matter ; and 
occult farces conform to law in these realms as in Chc 
hypeiphysical organic realms. These are Bpacnlationa, 
however, which may ba pmsued more after some 
acqu^ntance with oi^auic method and organic iicience ; 
and therefore we leave them for the present That there 
are laws of order iind iirrangcmeut in the structure of the 
universe we cannot doubt ; that these laws rule each solar 
system, and each cosmic orb, we may be euro ; that 
mmilu, if not die same oigaaic laws, may be fomid in the 
inferior realms of nature, seema qmte possible ; and not 
improbably one law of order goveroB universal nature. 
We must, however, first examine natural objects under a 
frn impli I'lpa^- bifou c tnplu at. tin stud-v «:tli 
elaborate details. An animal, a veo;ctablc. oi- a mmeral 
body, presents some general features wbieii are easily 
observed, and these we notice fiist, to obtain a ground 
foe more mmnte mveirtigatioa. 

In the human body we have noticed seven distinct 
^tems accompamed bv n\ e orders of j>eenliar sensuous 
organs, wili four clMsfs ui idiiiii.cnvo element!; and 
forces: and these we lvj,yi: atraiii^i'iL m what may be 
termed the chromatic order ol [irugivssioii :ii h.'irmonic 
tractions : tlie serial subdn-isions being arrimged m con- 
sonant order. Thev may as readily be classed m sim- 
ple diatonic order. Here, agiun. we speak ot method 
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Qtili^ : and thetefote we deal witL tbe natural sciences 
before we treat of abstract method. 

Harmonic fractions, m the animal cconomv, relate to 
such diviaiona of the cirsnnism as are Komplete and n^- 
tur I MtL I 11 k 1 1 It 1 1 11 1 1 r 

tans ri 1 III r gilir 

div Mons i) il I I fi ti 11 L h in 1 li pod 
neetcd foim. anu thonei! tLev may he turniitl iiiiiiiitural 
and arbitrary. I lierc la a scale ol suunds in a niuBical 
octave, and these may be divided either properly or im- 
properlv. for musical purposes : tbe natural division of 
the scale is barmoiiic : while an irregular division would 
l«! discordant and unnatural. To give the general reader 
an idea of what is understood bv the words " haimoDio 
feactions, as applied to tiie divisioii of the hamau bodj 
into syBtems and senea, we mav state &a,t, bb vulgar 
fractions denote any kind of fractions m the parte of an 
integer m mathematics, while liiirinnun- fi-actKni.i denote 
oulj u k uum 1 c I ! 1 1 
c 1 as ate n u 1 tl t i 

fowl, or any other animal bodv. vui"ar fractions iLcnote 
such divisions as are most convenient for serving tie 
gnesla at table, whde harmonic fractions denote such dis- 
sections onlv as separate the orijaus which have special 
and distinct funetums. In c:ii-vii[£! a toni you separate a 
wing, for instance, uiid Jii ihat vou find portions ot skin, 
muscle, bone, and nerve, not lo mention Uooilvesaels and 
connective tissues. In dissecting a bird for scientific pur- 
posee, yon do not cut it np in vulgar ftactions, but yoa 
carefollf separate tbe whole skin from the musclea, these 
^ain from the bones, the nerves from all the other or- 
gans, and so of every set of organs in the body. By this 
metliod we find seven systems aiiil li\'r -■.■]. -.i'- ji; lln' in- 

aeven diatonic notes and five intermediate notes in the 
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n.itur.il h,\y i,[ iiiiKiliiT in IkTniu.uir fnn^t iiniH ; iim! al- 
tlioiigli tilt vascular system was tlie only one in which the 
natural unity h;iJ been neglected, tliis oversight caused its 
throe tlivisioiia to l>o ihMkiI to tlio other six, nud thus the 
number nine lustead of seven appeared to be the primaiy 
iLU[iiln r of ili-tiui t iystcms in the animal ecouomy. 

'i'h'' !=niiie w;iu( of knowledge On this point has caused 
zoologists to e:ir\c Uii; organic reaJmaof nature on a plan 
of ai'hitraiy vulgar fractions in lien of natural harmonic 

Flarmonic numlieRi a:id notation in all reiJma will foim 
a special chiipter of organic method. Meanwhile we may 
obscr^-c tliat lower types of animal organism coQbun a 
twofold mechanism like that of vcrtebrata, with some dis- 
parity of form, number, onler, and distril)ution. An arti- 
culate animal. Bach as a crab. cont:iins a vascular, a diges- 
tive, and a generative system, with appropriate organs of 
sense adapted to each, in its organic mechanisui ; and 
also, a nervoui, a muscuiar, a cntancoua, or a complex 
CQteo-cruBtaceoua systeni for the Buppwt of its muBotilar 
system, in addition to special oigona of sight and hearing. 
Connective glands and tissues are also manifest in this 
lower type of organism. In the mollusc we find vascular, 
digestive, and generative systflma, with their special or- 
gans of sensation ; and also a muscular, a nervous, a 
cutaneous, and a sort of osseous system, with organs of 
ei^lt and hearing in the higher types, such as the cepha- 
lopods. And hero again connective tisKucs and secretions 
are esscntiid to the special systems of the oi^nism. In 
lower tvpis of aiiiiu.ilF, sui'li as the starfish and other 
etliiiiiii;,Ti'i-.. ',1 !■ liiL'l a j-.'k'.iv, a digestive, and a gene- 
ral ive -y-sli-m [[1 a 11'"..-, L'luped state, aa well as a ner- 
vous, a muscular, ami a cutaneous system. In the highost 
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TegetaUe orgasism^ a lower kind of vascular, digestive, 
and geaeratiye OigaCB are manifeHt, while BOtnethiiig like 
a conesponding &ct to the relational mechaniBm of the 
animal type may he not^d in the wood, the pith, and t)ie 
bark of a large tree or shrub. Nor are connective ele- 
menta leaa evident in the gummy BCPretions, and tbe 
cellulu tisanes of a tree, thau in the corresponding parts 
of an animaL In the lowest types of vegetable atructute, 
fimctdous dmil&r to those of digestion, absorption, circula- 
tion, and generation to pt'rpetiiatc the spcines, are per- 
formed by the simple orgiins of the i;vy|itogamic plant. 

In minerals, tic strueliifc is iip|J!iii.-iitlj- more simple, 
and cannot easily be placed in parallel with that of or- 
ganic bodies ; but a conesponding vieiv of functions will 
bring them into nearer rt'lations when we eome to treat 
of characteristics, in another part of our inq^uiry. At 
present we may dwell more prafitaibly on the leading 
principlea of structure in the huniaii boily, as a complex 
type of order and arrangement ; and try if we can find a 
similar law of oixler in the distribution and economy of a 
more general unit, such as that of a collective realm of 
the same type. The realm of vertebrata is distinct from 
other realmic types, and if the laws of order be the same 
in every complex unit of life and organisation, we may , 
espect to find ihem manifested in collective and in single 
oi^anisms alike ; with only pueh diversity of illustration 
as the natural niodiiliitions of variety in unity call forth. 
To ascertain man's piaec in nature, we must analyse the 
realms of epicosmic unity to which humamty belongs ; 
and the natural relation of these realms to human in^ 
dustrv will give us a solution of the question. Let tta 
see. then, ivliat the natural aiTangement of an epicoamio 
uiiiiv iiiav be, r^oiiipareil with that of the human body; 
auil die iiatimil iirder ol a complex realm, compared with 
lUaL of an iii<Iividiial o 
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Before we deal with, a collectiTe realm, which ttUij be 
BDbdivided'iu various ways by di&ient methodB, we will 

analj^e the epicosmic world, which cannot be so easily 
distorted by mere fanciful arrang mil It 
in this analysis, we shall dwell mri-.' v I 'l i i ■ j 'i^ ot 
organic order and nnmber : leaviuf' :iiuiu m wi.iLfiii and 
moaanre for mors elaborate conaidetation in other volumes. 



ODTLINES OF EPICOSMOLOGT. 

I. KosHoa AND EpicosMoa. — The globe itself being more 
or less dietinct &om all that we can see and analyse upon 
its sorface, the coemic orb is eanly dietmgaished from 
epicoamio realniB. kosmoa is controlled 1^ God 
alone ; theepicosmos ia in part submitted to the care of man. 
His duty therefore ia, to understand the world in which he 
iiwB, that he may govern in obedience to perfect law. 

Is there a ptrfoct law 1 and if there be, can man dis- 
cover it T We must believe that harmony exists in all 
tiie works of the Creator, and that the lawa of order may 
be Been, m the phenomena of nature. 

Is there an architect of nature ? a plan of order m 
onjanw; struiitiiL-n juid 'jvm'Ui; involution or development 

conili'UinLud on the Siinit ] lUnuipR-j ol order as those 
which rule the maerocoaoiic universe ! Intuitive belief 
may answer all theea questions without heettatum, or 
prefer to wait for such response as analybcal mvesttgatimi 
may supply. Intuitive belief is satisfactory to some extent, 
but aeicnce can alone give power in 3U|)port of such belief, 
Epieoamie aeicnce, aa a uiiit;iry dciiiiitiou of or{;anii; 
law iiud onkc in the wiiM, doi s imt csiat at pivsciit ; 
the very name is unfa miliar. A certain knowiedge of 
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some of tlie laws of natura] phenomena in tlm " animal, 
the vegetable, and ths mineial kingdoms" has been ac- 
quired, but man's lelatioii to the ceabna of nature, and 
hia progrcsdve miasion as the secoodary ruler of tlie 
epicoamoa, are not well undeistood ; mnch remaina to be 
accomplished bcfoio such a science can be formed. It is 
but recently that men have thought of inquiring seriously 
into the question of man's inflaence on external nature, 
and the influence of eztemal nature on the destiny 
human nationalities and races. Philosophical historians 
in (lifTertdt |>iivtK (if Eiuo]ic, Lave tliniwn raucli light 

but urgauic science ami organic uiellioJ are still uneoo- 
Bclous of the final end they have in view, and seem 
content to labour in tlie fields of fragmentary knowledge, 
without a lively hope that anything of a much higher 

acopo than special sciencrs, can evi r ]«• iiUn'm-d \>y iimTi, 
And yet the qiiratiuiis almvr ^i;it''i| ■ li' :■■ li ■■. rut. 

of new seiencca. Tliertt nuaas to Lc u ■A aiit uf conSduucc 
in looking at so high an order of geneialisation, and a 
want of method to grapple with the subject There are. 
no doubt, many questions to be answered, and much time 
may be required to find true answers ; Ijiit tliat i^ no 
Hutficient reason for neglecting thi iii. 

Ciin inductive method answer an', uf tli -^c ■jiiisliiui-, 
or must we hare reeourae to a deductive nictLod, to 
marshal in order the multifarious cumulations of induc- 
tive science 1 Without a teleologlcal conception to give 
life and purpose to creation, the natural sciences, built up 
in fragments by inductive inetliod, iiavc uii real meaning 

tliC scattered wheels and levers of a watch, or a cliro- 
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nometcr, and wonder whv thev had been made, or who- 



ture, local adao 
ance wiin a am 



nmuigemeni 
miin Lmi thai 



iiei« ue necesaaiy operaao 



view, according m we lawa oi natural oigamo meLood, 
as dismavea in hnmaa natace. 

Eitnerto. liaee "kmgaoms oniv nave been rccognisea 

oil nuriiliiue: - um! amniiii, vwiHiiiHc j ihiihth kiiii;- 

nnmH r and T.neeo havfi iii^i'ii vjii'iniiKiv i ii 1 1\ iiin i iiir.n 
■■ sub-kuigaomB," wicnoin :i nuuiiai diukuiho oi oiatr 
ujia uuuncccivc uuiou. iv e niuHi louow a miiqi^vi'uui uii 
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i'i;rfiit motlinil to :ivnve (il a mcirc. S'ltisfjictory result. 
"Wo ahiiU not disturb tlic natural divisioua, but add to 
them, whore such addition is required, and modify, where 
change is neceasaiy. A dozen distinct realms camiot be 
well classed as Haaa kingdoms, and the natural BDbdivi- 
sions of these Tealms are not always coincident with what 
aiP cnmmonlj' eallod " sub-kmgdonis." 

i.,uvier hua d(.'hii(d tuur grtat plaiig of ammal organism 
HI zoolofiv ; LiuntijUH, two main types ol vegetable struc- 
ture la botany ; ajid these are the most distinct oigonic 
fbmu m epicoamic nature: namely, veiiehrata, arttcu- 
laia, TnoUusoa, radiata, phmerogamia, and oryptoga- 
mia. They have hithert* been called "sub-kingdoms," 
but they are evidently distinct realms, m contrast with 

111 nuuibor, wliun [jro£HTly di^IituJ : iiiiuiL'h-, Ibr ulmti- 
spkenc, oceanic, geonpherto, pluvial, reliqaial, and de- 
jnentcU. There are, then, a dozen realms, in &b so-called 
" animal, v^etaUs, and mineral kmgdoms. 

Those realms are neither "continuous" nor "diohoto- 
mous" in their connection : the atmosphere is not ft 
continuation of the sen ; the s«i is not an " finbranth- 
t t tl 1 I ( 1 1 ll> 1 t t 

1 f U 1 ] t 1 i Ih m 

stem or type in ivliich the diflerent sub-kiagdoma meet, 
ftnd [hereiote rhc lerni - embranchment used by Cuviar 



iweive parallel aj^wiua. lue teieoiogieai parallel i 
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tween tlicso systems of a complex microcosmie unity and 
llic realms of an epicosmic universe, is not, perhaps, scif- 
cviduut ; nor do we moon to dwell upon it here, further 
than to intimate that such a correlation doea exist, fax 
us paraEels of order, number, and degree are concerced, 
ill tiio principles of method. The akin, the muscles, the 
!x>nes, and the nerves are more or less parallel and con- 
centric in the body. The vasctdar, digestive, and gene- 
rative systems are not concentric, but they are parallel 
in all their snbdiTisions ; and the same may be said of 
the five seoeee, coordinate vith the seven sjrstcms. A 
compete aynopfflB of the epicotmic realms gives ns rami- 
lar parallel diviaions : thus, — 

H. Cijptogmmlfl naha. 

B. PuRHOOAiaiO RULH. 




The number utlJ order of these r.;alina run paraUcl 
with uiose or the dmereni ByBi«ms in the human body, 
and the natural orders of mamuaha m the Tert«brate 
realm : suggestmg at once tue luca or teieological unity 

111 iisiiij; tliu ui.ril td.olijKV, do not nifan tin; 
doctriu,. of .nd^ and donl. but aUo tin- duadm. of 
matns aim priiicijue^. jin arcimeci oi nature, a plan of 
creatmn ; a law of Me and an object of life, are all iu- 
duded in the word teledloQr, or the doctEdne of final 
causea. " Unity of composition" is manifest in the plan 
of creation. A partial knowledge of these laws and 
pnnnipies. Iiciwever. is all that wo can hope for in tliis 
naturrLl world. Ki^eondim- causes and eti'ects an; probably 
all th.1t we cm ever kuow or understand ; and even 
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these within but iirirrow li until tin 113. W n li.ivc iioiv to 
Beck forwbiit m oommoL. aa a laiv ot oriU'i; m all widms ; 
and alao for the pnmaty relations between the inorganic 
aad oj^nic worlds. Their dependency la evidentiy 
mutual, as the inorganic funuahes aapport uid sosten- 
ance to the organic : while the latter, in their turn, im- 
prove the structure of thf.- iTil.st of the cavtli : many rocks 
being mainly fun 1 M I I H 1 1 th i ii^ ui 
exli]itt niihiiid ami viv-ilalik' oi^'iiiuMus. 

The subdivuiODB ot tach riviliii into classes. suVolassea. 
orders, and fanuhea, have not hilJierto been made on aaj 
common principle of method; but we may venture to 
suggest that such a principle exists in nature, and proceed 
to give an outline of the &cts. 



In the realm ofvert^rala the mn 




distinctjons are those of the four cl.i^ 


.-, i'.'ptiles. 


birds, and mammals. And hero n c ri 


.■iiiiivk tliiit three of 


those classes are almost entirely ovipi 


irou.s, and only one 


vivliiaroua. Some of the ovipai'ous t 




parous, Uoi's not malic Lliciii pluci'ii 


'tal or mammalkm. 


One main cla.ss, then, and tliivc infeii 






line law of subdivi^ 



sion "hold in all or any of Ihe oIIht realn;!; 1 

But firat we may observe that some zoologists have 
given the name of cLiss to the sub-cluKscs of rcptilea and 
fishea, such as batraehia, etc., established by Cuvier; and 
this we deem a cause of confusion, for it is important in 
this and other realms not to confound the natural distinc- 
tions of cliUises with those of sub-classes. 

In the realm of moUusca namerons classes have been 
formed by different zoologists; and it may seem captions 
to (j^nestion the propriety of names when the distinctions 
are legitimate, but confusion in the use of terms leads to 
obscurity in scientific definitions, and that should be 
avoided. We agree with De Blainville, that cephalo- 
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phoroaa molluace form only one m^n claaa, in contract 
with Qaee infenor classes of acephalous or headless mol- 

luBes. GnstcropodB, pteropods, and ccplialopoda, arc thorn- 

eecondary claaeos of molluscs; but tliL'u tlicrc arc many 
tnbes in hotb the cephalophoioaB tuid the acephalous 
diviraons which have no shells at alL 

In the artimilaie realm Crustacea and arachnid* form 

suhdiviaiona oiilv of one mam clnga. and other BO-called 

eutitlcd to suljordnirLtp diPtitujtiiina. Iiiiii^clfi doui^ loriu 
a natural and complete secondary class m the usual 
anangements. 

in the realm cf radiata vaiious diviuons into " sab- 
kingdoms," classes, and sub-classes, have been -established 
by eminent Kniiloiri^ts: and here. ai;am nc must acknow- 
Icdn,. that 1111 1,1 111! . 1 I t ^ II 111 11 1 1 lundiimi, and 
thrLt nd u_, h iliiliili I j.lixti^, ani^WLt 
tdl the puqwacrt of pi-imary n^itnral ^]i^=tulct^on, The most 
recently adopted names for the secondary tlaasea of this 
realm are probably the best, and the natural distinctions 
will suffer no violence in changini^ tlie name of " sub- 
kinnd III, foi tliil itdi-. W -lull tin 1 tiiL cdl 
ty ' I ll I ) till 

lorm riidiata, sucli ;is liulothuria, syiiiipta, ttc. Tina is 
not m accordance with the usual arrangement, in which 
liolothuna are deemed inferior types compared with echi- 
nus; but we have no doubt of tlie supenonty m strueture 
of synapta and other tubuloua radiata compared with the 
spheroidal and asteroiikl echiuodermH, The vermiform 
radiata are still too little known or studied to settle the 
question finally; but De Blainville's views have couviuceil 
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u!5 nt the Bupcriontv licre claimed for the vermifoim cinas, 
as the ntarcst approximation tfl the next higher realm of 
organic type and Htruoture. 

The phanerogamte realm of vegetable otgamsins con- 
tauu one mam claafi and three utfenor ones, one dicoty- 
ledoDouB class of " exogens, ' and three monocotyledoiious 
classes of "pridogeiiB.' AJI botanists agree m placing 
esfincns lis a liiipenor d\is&: but some difference oxmts in 
the airaiigi.'meiit ol eudogens. The most natural primary 
Bubdiviaiott seems to be that of Ad. de Jussieu, who 
recognises three secondary classes, whidi ho defines as 
aquaito endogeof^ (^erianthoun endogens, aadpoTosUAous 



The cnfptogam%c realm boa been naturally divided into 
one superior and three inferior groujis. The iiiaiii cla^s 
18 that of "oorogeTis." the secondary classes beiut; ■ thako- 
gens." The latter have been well named algalm.Junqales. 
and luAenalea. Hence we see in the orgame realms a 
common principle of distmction between pnmary and 
secondary classes. The first stands as one to three of lie 
latter : just as the m^iiii ti^Mw of thi' hiimaii Imiv nXaoA 

Rins ,11-1 thiJI ^iji hit tint Ls iiiinLlut mm ol 
their natiiiiil relations as the distinctions between vivipa- 
rous and oviparous vertebrata woula be if classed as equal 
divisions. 

Let us now examine the inor-'-.-i^ - -i-.-l. ire 

no doubt subject bo laws of el n I 1 
sequently to organic laws, althouah Ciiniiiniuiv ciLiii.ii ■■ in- 
biganic." These inanimate rcajmK, m ultimately Diendcd 
with superior cosmic nature, must conform to law: and. 
not improbably, all secondary laws arc subiect to one 
tmiversal principle of order ana association. A crystal is 
a distmct body with a given form and some peculiar 
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ohaiacteriBlic modes of action and leaction. A drop of 
water IB also a distmct embodiment of a peculiar elemental 

Btmcture, and tlie EUime laaj be affirmed of air and other 

gasfioua aubBtanccB. lodividua! structure tlicreforo. is 
mamtest in the einboiiiii.i-nts ot iinu-fiaiiic riiiUms: aiul 

orgamc realms. This iaet has been already recognised to 
Bome extent &oaB who cultivate the science of the 
uoigamc worid. The mdividoal complex iiml7, howevw, 
m these realms is much lesa obnous than the coUectiye 
complc.T umty: and therefore we slinll hint dr;\\ inth the 
hth'i- only. 

lTi.oIi,gi,t-i ha\(. rccocrmsed fnm 'I m, i ,i < I ink 
formation in the geotp/tertc reatoi. namely the "'MjUi'ous." 
the ■■ metcmor^to," the "phaoRic," and the "vdcame." 
These distinctions are natural, but not aa acoumte as a 
methodical analysis reqaires ; for the aqueoua fonnatioae 
belong mainly to the rcJiquial realm, while the igneous or 
liypogcne rotks being strictly horaogeueous in form and 
character, belong to one natural division of the inorganic 
world. Here, then, we have only three recognised claasea 
of rocks, instead of four, and one of these, being in a con- 
stant state of adare or Toloanic <^iBtioii, aa compared 
with the other two, may be placed in parallel with tbe 
primary olasa of other realma, while the other two, the 

eacent, may be deemed of seennilan," niiik, 

A third inferior kind of rocks would be required to 
form a parallel of three secondary classes and one primary 
elaaa in this aa in the other epicosmic realms, but no such 
daaa has hitherto been recognised ; and we must venture 
to BUjgBst that the peculiar character of the magnetic 
polar strata, which have not been thorough^ investigsted, 
may poasibly be entitled to rank aa a dkldnct aectmdaiy 
clasa of hypogene foimatioo. 
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Thermoelectric action is no cloubt a very important 
fuDCtioii in all hypogene rocks, and polar magnetism is a 
very distinct class of oleotro-magnetic phenomena. Heat 
and moisture are manifest agetitf 
tions, and esiii'i 



n all grosphcric ei'olu- 



Ther 



Ll ageD 



nmk, olectro-magneuc agency c 
what may be called geoiogic phvsioioov : atia ncnce we 
deem volcanic subterranean strata ot suoenor rank, in 
contrast with Tiiiimi KiMiiinri^Lrv i^iatt:ii"< m nvii'ifriitii^ i^r.raiiL 
tJie functions iii iviiirii iiiiiiiiiv i^i.trii^ ami i^iiiitini- 
magiictic- \' 

and sub^iileni'i^ oi iiiiii'i'i'ni. iini'i inns i>\ uic ciiist m i.iii: 
globe, at diff 

oscillatiojiB, to show the iirimatv imporuiuco oi tiie active 
Bubtenaaeoua volcanic strut:!, ot ntatca rocKs. compared 
vith those oi trio soroiiniirv iiiiii iiiiiio naiwivii t<i,ranL 
We have then, nrooaoiv. one nriuiarv ciass ana three 
secondary claHSi'H ol utriK titii; aim oi iiiiiciiuii ni uiifl. as 
in the other r 

mainly geodijimn^c. whuc tiie seconaarv classes are 
mostly geostattc \a character ana uses. 

This is not 1110 niaec to enter mto a mmnte mvesttga- 
tion of dynamic a^cnw. suen as treasure, chemical affi- 
nities, thermo-ciectnc Diienonn na. etc.. lu eountsiou wiih 
voleanie rocka and eartuouase,'! : out tncse wui oc con- 
sidered m the Boeciai stuav or mc feosuhenc realm. 

In the oceamo ream, there is an upper strata of 
agtated water descending to a certain depth, vhich ia 
capable of sustaimog oigamc life, while lower dqiths 
devoid of air are incompatible with the rcepiralion of 
animals and jilant?. Are there three natural distinctions 
of a^iiii' iiai !'(■■.. 'iiiii'i Ml ' III I fiietiire and in function, in 
any ne classes of rock forma- 

tion ? bubterraiKsaii waters are certainly connected with 
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■volcanic action in hot mineral springs, mud salscs, end 
many other vaneties of phenomena connected with geo- 
logy : but some of these wateiB inav be mainly ilenved 

tllim pIllMll S,UIII MlK 111 I.WL t 'lipthi of ■!L1, 

stMti i>lnili zn« "ill/i ihstlqut 1^ liains, spLUil 
iiFics, and a more condensed structure than thoae already 
named. Is there a third kind of strata set apart for spe- 
cial uses, which would warrant separation oa a natural 
division in the economy and constitution of the oceanic 
realm ? What shall we say of the polar frozen strata of 
tlie sea 1 Do they not form a, natural class with dciinitc 
and peculiar functions in the permutations and oscilla- 
tions of relative density and temperature, and the conse- 
quent determination and perpetuation of currents in the 
sea! We have then, in this realm, oa in tlio geospherio, 
one major class of oceanic strata, and three minor classes ; 
the major being »ynorganie, and the minor simply inor- 
gauic VT AzeStt. The different uses of these strata are as 
manifest as their respeottTe difTerenceB of constituent 
density; the polar ice being lighter, and the deepest 
waters heavier, than the aSrated liquid strata. Themajot 
class alone is vital or suited to o^;anio life, while the 
othera are azota or unfit for respiratjon. The frozen con- 
stitution and peculiar uses of the polar ice are sufBciently 
distujct and manifest ; and though the spedal uses of the 
coldest and the lowest depdis of oceanic strata are not bo 
well understood, the difference of density and tempera- 
ture which renders them unfit for life, at once msttn the 
constitution as distinct ftom that which is replete with 
living forms. The subterranean, seas have their special 
uses in cooperaldoa with .the dynamic class of todcB to 
produce the osdUatjons and petmntatitms of the solid 
cmst of the earth. The generation of enormous powers 
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of •j.nf niul sttiim from these engulphed waters may be 
r. n-oiL.ilily ili'vijii d one of lie mwn uses of this class : 
till' graduiil iiplii'iival of extensive tracts of loncj being the 
rcBult of terrestrial heat acting upon t]ip land-locked 
steaming seas beneath. Hence wc lutvc f.im- ivcH (lefioed 
classes of oceanic strata ; and one of tlum is niajor, while 
the other three are minor in degrees of rank and nses. 
Inflltiatioiis of water from pluvial sources have, no doubti 
some connection with vtdcMUC phenomena ; [>ut it seems 
not impoasible that vast amounis ot pent-up steam de- 
rived from euuierranean stas are [lie main causes of the 
gradual itpneaval of wunic coiiiinenia. Hoi mineral 
spnngs may lie denveiL fvriiu piuviai soiireos, out earth- 
quakes and geological perturbations musi be causeu bv 
imae^irouna resources on a granacr seaic. 

What of the atmospheric reahn? Are there four classes 
of strata here aa in tiie oceanic and the gcoKpheric realms ? 
Here is certainly a primary distinction between the zoic 
and aztdc regions of the air. Organic life is limited to 
the lowest strata, and this docs not ascend to more than 
some five or six miles, not one-third of the entire altitude 
of the " atmoapheiio ocean." We. have, then, a tJ/nor- 
gonic class of strata contrasted with the simply inorganic, 
here, as in the other cognate realms, Tti deicimining the 

difF.^rent strata of tiic hkoic altitudes, we dklv proeced 

form aijil stniciuVL.'. Tlir ]«lac ivjjiuiis, iIil' an; .sub- 
ject to the s;nne general eonditious of cold and darkness 
ae the same regions of the oceui, and for edmilaf puiposea 
of detennining and maintaining cnrrents in the atmo- 
Ephere, as the frozen strata of the ocean serve (o perpe- 
tuate currents in tlic sea. Without diseufwiiig the ques- 
tion of constituent pecullaiities of structuri; in llir .hf- 
fcrciit atrat.a of tlio iiir. w,; niiiv piesiiiiio, from ilillVjvjK-c 
of function, that tbe polar regions of tho !Ltino«]"ihert' 
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differ from the etjuatorial. as tbe frozen regions ot tha 
ocean (Lficr from llic tropical ; and tliat in both caee^ 

the polar strata may be claflsod bh distinct in character 
from the other mor^ranic, nr ir_i,/c strata. \V lirthcr open 

suuli open 3e;is tccra with ori,';mu; iiu'. ui.n a (|Lii'Sliini 
for investigation, but the icc itaclf im ccrt:iiiily azoii; or 
unfit for Me, altbongli it may coutam the relics or the 
germs of organic microscopic bodies entombed in ite sno- 
cessive ajigregationH. The atmoapbcre. however, of the 

quire more strict inveBligHtiou. Muiinwliile we know 
that certain altitudes of snow-capped mountains are ini- 
mical to life, and these aie more or less akm to polar 

regions in severity of climate, 

Itiiiii viii-At is known of tlie iucre;ismg density of air 
in i.le^i'rii.liiLi; liiim tin: uppur to tha lower ikpths. we 
may lmoiU' conceive s. series ot 'iistinct strata in the 
atinosj>lu'nc ocean. — namely, an upper, a middle, and a 
lower ; but this lijpotJiesis of constituent differences of 
density m structure is barren of result, so long as we have 
no idea of distmct and definite uses for each class of 
strata. What. then, are the respeetive uses of the middle 
and th" iippir --nii Un li l ' W , 1 i, u the i hi. t 
uses of the lower ami the pohir. Uil not >.:• well the fune- 
tioiiH ot the other two. Ihcse relate tiio.'it prohahlv to 
(iitfercDt kinds of action m the relative dynamic powers 
of beat and light, magnetism and electricity, as mani- 
fested in the meteono phenomena of polar lights (aurora 
borcahs !md australis) : but as litUe is yet known of these 
)>lifnomena, wc leave the qin'Stioii for ulterior eonsulera- 
tion. Meanwhile it is not iinwarriiiitablv niab to suppose 
tliat one organic law rules in the constituent form and 
e2 
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stracture, ends and nsea of tlic strata in this tcalm, as we 
bave found it conspicuously mtmifcst in other lealtna. 
The height of the aurora borealis in (or beyond !) the 
atmoBpheric ocean has bctii estimnti'tl Yarioii^ly tu to, at 
times, not 11101 ■- luili -. ^iliu \ ilif . ;it ciIIiit 

times, from in ;l liii]ii:i'.'il inik-. ami niiiir. TIiltp 

the highest atrat,! of tiie atmospliert, HltiioiTgli tliat use is 
not well understood. The highest rcgioan of the clouds 
do not extend beyond two-tbinis of the eiitii'c altitude ; 
not more, ]n'i li;iis, llian thirty niilea in height, at moat^ 
Ab(ui> ih:- liiwi L- nliula of tlie air, where life ia possible, 
ihe edil -I) iiiti-iisii: an to act upon the vapours of water 
in the eli)uds, and cause them to condense and fall upon 
the earth again as rain, or bad, or snow. By thto contrast 
of temperature and density between the lower and tlu 
middle strata of the atmosphere, electrical action is ori- 
ginated for important uses ; and therefore we may sepa- 
rate them as distinct and natural classes. As in the sea, 
we have in the air, one primary chiss of zoic, and three 
secondary claaaes of azoic strata : one ehisa being suited 
to oi^anic life, and tt!i t)io others quite unsuitod to such a 
purpose. 

Magnetic luminoaitv and electric condensation seem to 
be the most characteristic features of the two upper 
n^ons. and these agree m some atliermal featntes with 
the polar regions of the atmosphere ; whence we may 
designate them as three secondary and azoic classes of 
Btr;ita. in contrast with one main tliermn! or zoic class. 

Arid now. of the suljonliriate pluvial and rebquial 
realms. How are thev aflected by this law of distribution 
with regard to foims and nse.s i Is tliero one main ckss 
with three seeondarj' daaaes here as elsewhere ? 

In the phiviol realm we easily leeognisc ascending 
miatB and vapours, floating clouds, descending rains and 
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dewB, hail and snow, runniag streams and small or gircat 
fresh water lake^ melting glaciers ami snow Lcds on the 
mount^n topa. These form an aquapluvial class of me- 
teoric pheDOmeua. Beside which we have a gaseopluvial 
daaa, a pidverophtvia}. claa^ and a metettropluviaL clasi, in 
the M of lithic, metallic, and other " meteorites" properly 
HO called. We need not specify details in each of these 
different classes of plienomciw, as tiny nrc 'initc dii^tiiiet 
and manifest The first or aqunpluvial i-l.is^ in ili I'i.lullj' 
distinct from all the otiiers, and suptiinr in i\ lation lu tlic 
uses of organic life. It ia also very iuiliicntial in pi'oduc- 
iug the gradnal changes of the geologic structore in the 
crust of the globe. AmmoDia,marsheffluvia,carbamoacid 
gas, arc also useful to the life of plants ; and these with 

organic " iluat" cariicd by strong guats of wind over im- 
mense tracta of sea, and showered down upon far distant 
knds, behMig to a veiy intereslang and yet little under- 
stood class of pnlveropliivial phenomena, which must be 

influential in the general economy of nature. The origin 

known or iimlei'stood. nn^d detiiiii lii;re, beyond 
observing that they cannot be an unimportant class of 
natuial phenomena, and may become an interesting study 
when science has advanced beyond ita present very nar- 
row boundaries. 

The pluvial renlm ai'ema unimportant in comparison 
with the atmosplieiic, iis !L'|iieoiiH v^tpour anil cafbonie 
acid gna together form but one-twoliundiTdlli part of llu: 
whole mass ; but structure and uses arc what we look for 
in all natural distinctionB ; and the pluvial realm is very 
marked and distinct as an important agency in nature. 
Oiganic realms are also unimportant in theii masB, though 
not in structnie, function, and development. 
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Aqueous vapour and lain-water may be held to lie the 
same in elemental etnicture as Uie water of the sea, and 
therefore not entitled to distinetton as a portion of a sepa- 

guiiic ssEtL'iiis lo todiiimii will] vcitebrata, aud yot w« 
Beparatc them from, eaeh other. The sea is constituted on 
one general type, and yet we find four classes of atrata, 
difTenng from eaeh other m habitual atates and uses. 
The same ninv bt Hind of tlic atmosphere nith its different 
nititiides : aim oI i i]i i;:'.c:il li innji'jmia. fhe pluvini 
realm is ol a iin>-r,al;:;iir\ aii.i ^iibordmate rank, 

compared with tlie seven greater realms : but it IB never- 
theless very important m connection with the sustentation. 
and diffusion of organic bfe m animals and plants, sa 
well as with the gradual mutations of the aurface of the 
fllobc. 

1 1] 1 I " I I I iti. u ind niLLha 

vml phcnoiiioiia m each Aiit-fi : and these are the eflecta 
of heat and ligbt, chemical af&mty. gravitation, etc. 
"Dust storms" and other pulTeropluvial phenomena are 
caused m part by hurricanes and violent currents of air : 
and not improbably voleanie eruptions of meliillic and 
otIvT- viipo.ii-s i-niTinl hlsih and wliirled away to distant 
pa.t^, may Ijr llie origin of many nietroi-ilfs tli^it fflU 
froLn unknown regions to the earth. The influence of the 
sun, exciting heat, light, electricity, etc., upon the surface 
of our globe, is Hme the most immediate cause of meteor- 
oli^cal phenomena, in what we call the pluvial realm. 
Another secondary nn<\ siiliordiiintf I'calm wf aA] rcli- 

nomy of eplMiFiinie nat:a,'. 

The rdiijuial n:..d„; iriaiiily p;il:ooiit»l.ini^al and 
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historical. The vtstiges of epicosmic realms, as they 
existed in past agca of the world, are seattered far and 
wide iipou Uie surface of the earth, or buried in the dif- 
ferect atrata of tLc crust. Many foasil remains of ani- 
mals and plants have been atcetvdy found, and not impro- 
baUf more nnmerons relics of tlio post arc still entombed 
witliin the bowels of the earth, to be discovered as the 
generationa of mankind aucm-ed each other, and interro- 
gate tiiese records of the glubi.', Tiie organic ri.'alni3 have 
all left relics of their former types, and there ia little 
doubt that traces of past ages and developments esiat, 
by which we may diHcorn tile nature of the bygoike states 
of all the inorganic realms, in their pTOgreaaiTe evolutbus 
from piimfoval ngi's to the present time. 

Palceotitclogicnl researches arc still in their infancy, and 
the inorganic portion of reliqiiial investigation is little 
cultivated by geologists and meteorologists ; but there is a 
histtiry for all the realms, a chronicle of all mutsitions, 
and an epicosmologicsl Listoiy, to be interrogated jxs the 
sdences advimce, and give us power to interpret nl! the 
records of the past. Much is already known of past mu- 
tatioua in the solid sliell or cru.tl of the earth, but not of 
past mutations of ihi.' atiiio.-^pln ro, tlic ocean, and the ele- 
mental realm ; not to mL^iitioii llns pluvial and the reli- 
quiul realms and their respective transformations. Traces 
of all past states no doubt exist, and may be found, when 
once the mind i? thoroughly awakened on the subject, 
and researches have been duly instituted. 

Resides llie histon- rif all the reiilms recorded in the 



logical revolutions tcconled in the vestiges of human 
industiy and arl^ science and religion, handed down to us 
in revelations and traditions, archeeological remains, and 
traces of man's existence in the prehistoric ages of the 



Digitized by GoOgle 



ODTUNES OF EPICOSUOLOGT. 



world ; and these form a conooctivii diriaion of the roli- 
quial realm. The main likiiiii'tinn.s in [liis rca.Im tlu'u, 
are realmic and todologictU, the oue bi^iug primary, ami 
the other secondary in importance. And here, again, the 
inferior division forme tiiree classes of phenomena which 
are industiial, artialio, and scientific, Keai^mic rcHquite, 
indmtrial reliquite, aiitMio reliqui^, and sdetitific reli- 
qniie oi Mstorical records, give us, then, four clusses in 
this realm as in all the others ; and a methodical analysis 
of each of these four classes will bo one of the most inte- 
resting branches of organic science and philosophy. 

r^e Elemental reoiwk— The realm cIcnuTitiil matter 
with which organic and inorganic forma iiic invL'uted in 
their mnJtifarious mutations and devclopnu-nts, is quite 
distinct from forms and forces in themselves, aa mani^ 
festfld in all other realms. Form and stcnctnrc. use and 
function are alone considered in the vertebrata, articulata, 
moUiisca, radiata, phanerogamio, and cryptogamia, irre- 
speclive of the ilcmeiitul substances contained in any 
special organiiim ; uml the same may be said of ciyatala 
and other spceia! typos of physical form and atmcture in 
the geospheric, oceanic, atmospheric, pluvial, and reliquial 
realms. Anatomy, physiology, and kindred scieocos are 
mostly interested in the study of organic realms as such ; 
geology, meteorology, hydrography, atmology and km- 
dred sciences are mainly intmeled in the study of the 
inorganic realms respectively. Chemistry, mineral*^, 
and physics, prop(.'rly so-called, are interested in tlie study 
of the elemental rcjilm. ^latli r. maittT. tlien, and 
almost irrespective fit ili'' ]][■ iL'.iJiii .u\'i oj'u.lii.c rc.ilms 
in which it is subservifui \<- avj, usi s poculi.jr lorms 
nnd structures of a higher order, la the subject to be here 
eonmdered. What are the specif forms of matter, merely 
ass matter, apart from any special forms of the oi^nic or 
inorganic bodies with whidi it is connected t and how 
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I 1 1 li n h IT i 

h 111 f I m ntal bstan 

Some chemists class hydrogen with the metallic ele- 
ment^ otheis, with the n<m-metallic. Aisenic is gene- 
nSlj claBsed u a metidhc element : Qerhardt places it 
with phoaphoruB and nitroscn. as a non-metalhc body. 
Th re 19 f tl 1 t 1 ttl 1 ff 

n of p I 1 1 tl 

natnral place ot cert;iiii eltmeuia. iii ii |:;i:iut!i1 aimngH- 
meQt The mctalliG aud the non-metallic elements, how- 
ever, are deemed quite diatmot and diffeceat from each 
other, where the properties of each are well contmated : 
■while a few ambiguous elements are still a puzde to the 
ByBwnuitii! (luomiBD, w joiow wueru w piaop umiii, in uiuir 
natural position. 

We need not dwell at present on these controverted 
points, but first observe that the most stable elements 
ate commonly metallic, while the more uoatable are the 
non-metallic These elements are variously formed into 
kindred groups by different chemists, and ft £aal order of 
.tiTimjrijnieMt is, perhaps, impraetieabic now. Gcrhardt 
L'Stablislies fiv,. ^roiip..; of tion-ractnllic drmenis, and 
apvcn or cigiit groups of the rnctallit. Other chemists 
give ua very different arrangements. We do not know 
enough of chemistry ouiselTee to give an enlightened 
opinion on these differences. All that we can do, will be 
to give a general view of the quesUon, and a tentative 
synopsis of a natural closuficotdon. 
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The abstract theory of natural orcanic method, sua-- 
gesta that one main clii-s^ and tlirt't.' Miiiiitctivc classra 
may bo found in this ns wfll -.u. m all other realms : and 
if we make a primary diatmctiou between elements 
already fixed in kving bodies, and those which are set 
free by dissolution and decay, we shall have one mam 
1 llh I rj 1 f 1 ylwl 

th J 11 n II 1 

iiiMits "-lii^^h tin; (■..(LMaiiliv I.. II,- ili-..lv. li l.v liir wenr 
and U-iU- of ;iiiini;ds :.nA ].l,,iil-, ami III ,ilv:i waste 

tt I) f 111 J I jj] d 

free elements : the dissolution and decay of aU dead 
bodies form a second claas of [lieae dissolvins elements : 
dthtnid pt I II fm 

a third class of mifixrd rleiiMi!^ 

I th III I I 

rd rs II i I I 

each of the twelve r.^alms (those of the cdeiiicntal redm 
proper, being simple elements wbicb lauli aa independent 
bodies, such as gold and silver), and these different com- 
Iimations form natural alltancpB. In the realms wc have 
BIX nrdt!^ of fi. } lii Eit [o Ih tU( ill MX in 

The atmosphtric oriler of ekmeiits eontaiiiB nilrogat 
and oseygm as constituent substances ; the water of the 
oeeaa. hydrogen and oxygen,; and mineral bodies contain 
different kinds of elements m their special structure. 
AU these qnestioiiB will be dealt with in detail, when we 
analyse the elemental bodies ; meanwhile we give an 
outline only of the primaiy and secondaiy classes of each 

One common law of primaiy divisionB in each realm, as 
here snf^estcd, may seem unwarranted in principle, and 
arbitrary in its application, until corroborated by a long 
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and entied iLivtstigntion. It mny. imleed. be true in pnn- 
ciple. and yet detective in more jxunta tbau one oi our 
illuatration. But la tlifire no nta^i'ssitv for some such 
method ot distmction to comjilete the numi'iou.-i siiort- 
commgs and perplexing diaagreemeiita ol iiiilui;nve 
methoi], as applied by those who cultivate tho n:uund 
ECienccH ? Is it possible, without nn orgauw staiui.ird ol 
pertectioa as a type of luultiple diversity in uuitv. to 
brmg together m OJiu fumple whole tin; very uumeroua 
and various detaik of nature ; E!(perii>nce proves that 
it has not been poastble. as yet : for all the leading 
nataraliata of tbe present age difier foim each other and 
from those of former ages, in their general methods of 
arrangement. 

We take the human body as a type of orgoniu uiiity. 
m H-hieh ii eonii)k's multiplicity of organs is reduced to 
order in cooperative Ide and uses, and we supjiosc that 
one law of order rules m all the complex umties of 
nature. Is this hypotheeis admistdble 1 And can we 
learn to work it as a metiiod, if it be tms in principle 1 
We beheve it to be true, and not too difficnlt to analyse, in 
order to discover the laws of natnral oi^ganic method ; 
but many partial failures may occur before tiie x>erreGt 
law has been explained. The natural distdnctioos of 
realms and primary divisions in each realm, as here pour- 
tmyed in outline, we deem undeniable ; bnt those of 
elaaaes and sub-classes, alliances and sub-alliances, re- 
quire elaborate consideration, and difference of opinion 
on these points, may be expected, until scien'.c lia,-; made 
further progress. 

The primary divisions of each re;Llm lui' uiinilli Hi ^ieiJ 
easily recognised, and these are all that need speak of 
for the present. Minute developments are found in all 
the best works of natural history, and to these we may 
refer the reader for details. The following synopsis of 
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EPI COSMIC US ITT. 



If tlic iiuiiviiUial body he thv type of ul! orgauic unitv. 
it must afford an illustration of tlie law of cpicoemic 
unity. But liow are we to find the parallel \ 

The human body ia a complex unit of the vertebrate 
rc^iliii, and the yertcbratt realm is a complex unit of the 
ttnestrid epicoem ; which ia itself a complex unit of 
ihc globe : but the last point is not a question for imme- 
diate investigation, our present inquiry bong liniited to 
epicoBmic nature. 

We have, then, three degrees of coiupkx uuitv : indi- 
vidna], realmio, and epicosmic Any rtahu a complex 
unit of the epicOBm to which it may belong, and anv 
individuEiI is a complex unit of t)ie realm to \v\iidi it may 
Iwlong. We take the bigheat organic realm as a typical 
UDit of the epicouD, and the highest individual type, 
as an oi^^anic unit of die vertebrate realm. Let va, now, 
compare the three, to find a parallel in illustration of the 
one organic law. 

The first BDsIytical degree g^ves na two pi^maiy dis- 
tinctions in each case : tbos — 



Realinologieal creations are divine ; sociological creationB 
are mainly hamao. Still, the law of unity ia manifest in 
the cpieoamic organism, as well as in the realmic and the 
individual organisms. 
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other kinJB of eeolosical foraiation on tlie crust of the 
earth. Man) ki 1 f pi ) I I 1 1 In 
duBtnal creation proceed Srom the minute beinss of all 
o^amc reakos. but the most remarkable of aeconitaij 
epicoBHuc creatioDB foe produced hnman natnie, when 
organised in society, and trtuned by collective education 
or civilisation. Mnch hns been done already to mark 
tte importance of mankind as a collective force m epi- 
coamic development, but more may be expeoteJ from the 
future progrcsa of the human mind and civilised society. 

Zoological Theories, — "JIau'a place in nature" is 
beginning to attract attention amongst men of si.iciieL' ; 
not his epieosmic place, aa a creator and a riik-r in co- 
operation with Deity, but his jihyniological iiIuit amoii^^t 
giirrainal vesicles of iiicipk-nt org;iiiic stnitture, and 
his oah/iiloi/irid or striictiir;il jilai'Li aiudUK'it mammalia. 
TlicsG que.stions are not uuimportant, and men of special 
science have done good service in observing carefully 
aad explaining facts of structure and afBuity, wbich 
were nnknown before, or quite niisundcratood ; but 
special science too exclusivcJj- pui'sued, gives a bias to the 
judgment wliieh both linii'^ ailI "-ni'i..; tiie iiiider.-,trind- 

auTl Mr, D:Lrwin in llieiv r, sj.^tI n Mrw.^ of ■ |o_isic;d 
causation' and organic ilevelopmenls. Comparative ana- 
tflmy and pbyaiology are very important sciencea, but 
they mislead the mind as much as tiiey enlighten it; when 
too e.icliisively pursued without the guidance of a general 

It I uol our bu,sinrs.-i to dwi'll on facts o! spucial 
hi'Lcun' beyond that which is neCL'^-iarj fur our present 
purpuae ; bat we must observe that man has more than 
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one place m natute, and mare tspeciallr coliective num, 
Bociologically organiBsd and civilised. We do not die- 
i t tl fa t all 1 n 1 f 1 t hr view of 

11 

I n t the 

BUpreaie imitator ; plij-sioal m;m is not croatlve man. A 
few words on thin point may be of use t» us in our 
inquiry. 

We do not wiah to espouse t!io quarrel of the 'righteous 
ovcrmueli' iif whom tlm men of special sticnce complain, 
nor do wo wi.sh to n'.ttrain tlie f<psi;ul;iti\-e liberty of 
'natiii'al selection' theorists, but vti.; do wish to show the 
insufficieney of ' physical cauaatioa' as a basia of organic 
philoac^hy and hypothetical Hpeculation. Not to misrepre- 
aent the vievra in question, we qnote from Huxley's recent 
work on " Evidence as to Man's Place in Nature" the fol- 
lowing remarks : but first let us give om own view of 

aniniid ; so lA :i i'mli : luit man is u mammal : a fiah is 
not, Man is a mammal : so is a pig : but man is a 
primate ; a pig is not. Man is a primate, then ; so is a 
monkey : but man is an erectograda primate ; a monkey 
ia not Man is pedigrade ; exclusively : the gdiilla is not 
And this difference is structuisUy almost as src-at an that, 
between the dog, a digidgrade, and &e bear, a plaii- 
t^mde ; both ^ which belong tti Cuviei 
" carnivorous" order, as much na men and apes belong to 
the unnatural order of " primates." And here we may 
observe, that looking at the teeth mainly, in connection 
with all tlif structural chanieteriatica which arc syn- 

just iis mueh wacranted in forming his carnivorous order, 
.'IS HuxlL'y in adojiling the antiquated order of "primates." 
On structural grounds alone then, we reject both Cuvier's 
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" carnivora" tied LinniEiiss ■■ priiiirttvi' iialuivil ordera. 
But let U3 quote Huxley's own st^ilviuriit. {i>tis<:» 103. 
etc.). " Thus, whatever svatem oi orgaiiu be Btinliei.1, the 
comparison of their modifications in the ape scries Iciuls 
to one and the same result — that tlic slructurEil differ- 
ences which separate man from tlie gorilla and the chim- 
panzee are not so gn;ut as thoae which separate the gorilhi 
from the lower apes. (Here we mi^lit observe that the 
difftirouce wliiuli separates the hadgcc from the bear is 
not so gi'cat, apparently, as that which separates the lion 
from the badger : stdl the latter are allied ; the former 
not). 

" But in enunciatmg this important truth 1 must 
guard myself agamst a form of misunderstanding, which 
is very prevalent 1 find, m fact, that those who endea- 
voui to teach us vbat nature clearly shows us in this 
matter, are liable to have their opinions misrepresented 
and their phraaeologv gwhlcd. until tliey seem to say 
that the structural differences between man and even, the 
highest apes arc small and insignificant. Let me take 
this opportunity then of distinctly asserting, on the coa- 
traiy, that they are great and significant ; that every 
bone of a gonlla bears marks by which it might be dis- 
tjnguishcd from the corresponding bone of a man ; and 
that, in the present creation, at any rale, no inlcnncdiate 
.link bridgeH over the i;!i]> btt«\'i.ii li<ii:io -.iml Inykn/ytrs. 

"It would he no less wrong than absnnl to deny the 
existence of this chasm : but it is at least equally wrong 
and absurd to exaggerate its mi^ituile, and. restdng on 
tbe admitted iact of its existfinoe, to reliiBe to inquire 
whether it is wide or narrow. Remember, if you will, 
that there is no existing link betivecn man and the 
gorilla, but do not forget that there ii a im Ic.-s slNiqi line 
of demarcation, a no less complete ab.-cnre tif ;uiy trans- 
itional form, between the gorilla and the orang, or the 
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oiBog and the gibbon. I e&y not leas ehaxp, though it is 
somewhat nanower. The stenctnial differences between 
man and the man-like apes certainly juBtify our regard- 
ing liim US eonslitutiiig n fiimily apart from, them; thou^ 
niiisniuch as he differs les^ from them th.iri they do from 
other families of the sanic order, there can be no justifi- 
cation for placing him in a distinct order." 

Here we might aak Mr. Haxley how he would account 
foi any sharp lines of distmction, either small or great, on 
the principle of natural selection T And as he admits 
sharp lines of demarcation, what are Ins proimdH for sup- 
posing one sharp lino of ili--! jii (ion (n lu' li-'-j iiii])()r(aiit 
than aiioliier? Wlwt doe,-, :<■.■ iin-^iii In -ah onln- as diffe- 
rent from a family ! us tliis i.-i ;i poiiiL on wldch all iiatu- 
ralistB have differed more or less. But to proceed. 

"And thus the sagacious foresight of the great lawgiver 
of systematic zoology, Linnsiiis, becomes justified; and a 
centuiy of aiiafumieal researeli liriuga ua back to his con- 
clii^idn. 111,,! ,1 iiioiidier of the same order (for 

wliii-h il.r I.iii[iii MiL 1,1111, I'l^iM.i-iEM, ought to be retained) 
an ihe apes iiud Iciiiius, This order is now divisible into 
•mid svflti;matic vaJuo : the first, 
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ineenEdbly from the crown and summit of the Buimal 
creation down to ereaturca from which there is but a step, 
B3 it seems, to the lowest, smallest, and least iutelligent 
of the pliicental mammalia. It is as if nsiture hcrsrlf h^ul 
foreseen the arrogance of man, and with Eimiiiii hi. vi lity 
had provided that his intellect, by its very tiiumiiiis, 
shonld call into prominence the slaveB, admonisliing the 
conqueror that he is but dust" 

Here we may pauee to ask what luttore the author 
alludes to in this religious peroration. Ib it to physical 

quite OH renioikalilu that m;tii should be the only animal 
in which a religious soul can be developed, as that he 
should be structurally placed at the head of a progressive 
scries of forms beginning at the lowest stage of mamma- 
lian development? The human body is inferior, aa an 
iiiKtrumcnt of animal life, to that of many oUjei- types 
when placed in ludo coiiditii>jiH; but the human mind 
gives power to the body which no animal can ever match. 
The &eia of structure, on which so much stress is laid by- 
Mr. Huxley, are really of no importance when compared 
with tboae of a higher order; and therefore his eoudu- 



sion froTii them, to whith I Eidverted in tlie common eement 
of this essay. The facts, I believe, cannot be disputed; 
and if so, the conclusion appears to me to be inevitable. 

" But if man be separated by no greater structural bar- 
rier from the brutes than tliey •.ir<: fnim <ine another, then 
it seems to follow that, if riny I'lm o! jihvi-icid i'jui'-;i- 
tion cm be discovered ly " lnuli tl]:' -^i nvui nwi iiuuilies 
of ordinary animals have been jaoLluced, that proeefis of 
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causation is amply snfScieEt to nccount for the origin of 
man. In other words, if it could lie shewn that the mor- 
mosefa, for example, have arisen by gradual modification 
of the ordinary platyrhini, or that both marmosets and 
platyrhini are modified ramificationa of n primitive stock, 
then there would he no rational ground for doubting that 
man might have originaCcd iu the one case by the gradual 
modification of a man-like ape; or, in the other cose, 
aa a. ramification of the same pmnitive Htock as those 

Even so. What then ? Docu physical causalion, or (lie 
Btartinj;-point of pliysical evolution, expLiiii maii'.s finul, •ti- 
the creation of his mind ? Dots the soul I'veatc tlic body, 
or tie body generate the soul ? That is the fundamental 
qnestioD. But, accepting the hypodiesia of physical t»aaa^ 
tiott, it cannot he too mnch to ask how and vhen the 
inferior races of mankind emerged from the apes, and by 
M'hat steps the superior races were gradually evolved from 
till' inferior 1 Did tlie gorilla give origin to (lie lowest 
African negro tjpr, aiul this t" tlin next aljovc it, until 
the Nubians and the Abyaainians gave birth to tic 
Sgyptiane and Aseyriana aa generabUB, in their turn, of 
the Jews and Feisians, the lost tribes of Israel giving 
origin to all the modem European races 1 Did the Aus- 
tralian aborigines deiive llieir origiu friini tlui Hornefin 
oiirarig outiing, mid tin ii '^ir, I/mI, L.c ^Inlays ainl 

goli^m raeca, Chinese, 'Jal^irs, Amcri"<;;ni luduLiii., ctc.t And 
if so, iiow many centres of origin and dispersion coidd bo 
traced by a careful investigation of this simplest of all 
natural selfction questions ? !t cannot be deemed a diffi- 
cult qiii'slirm to decide, fur :\Ir, Unxhy gors ini le ?iiy that. 
At the presrnt mommt. but one such process (.f [ihysi- 

uords, there is but "1)0 liypnthcais regrirding the origin of 
F 3 
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apeciea of animals in goocral which has ^ny atioiitifu: 
existence, that propounded by Mr. Darwiu; for Laiiuiixk, 
sagacious as many of his views were, mingled tliera witli 
so much that was crude, and even absurd, as uoutraliso 
the benefit which Lis originality might have effected hod 
he been a more sober and cautious thinker; and though 
I have heard of the announcement of a formula touching 
'the ordained continuous becoming of organic forms,' it is 
obvious that it is tho fli-st duty of a hypothesis to be intel- 
ligible, and that a qwi-qiid-\ersa\ proposition of this kind, 
which may be read baekwards or sidewava with exactJy 
the same amount of signification, does not really exist, 
though it may seem to do so. 

"At the present moment, therefore, the question of the 
telolnon of man to the lower animals resolves itself, in the 
end, into the laigei question of the tenability or untena- 
bility of Mr, Darn in's views. But here we enter upon 
difficult -round, ami it I.cIiovch to di.'linc om' e.^iaet 

aatiafai;torily proved that wliat lie terms seluetive modifi- 
cation must occur, and does occur, in nature; and he boa 
also proved to superfluity that such selection is competent 
to produce forms as distinct, structurally, ns some genera 
even are. If the animated world pri'Wiili'J us u l>h none 
but sttuctund diff^rrm'<«, I siioiild I.a^..- i,., Ii.-h.ili.ii, i.i 
saying thut Ml-, Darniii bad dpuK.ijM i-iicd tliL- r.sii-lciieo 
of a true physical cause amply competeut to -account for 
the origin of living species, and of man amongst the reBt" 
The origiii of mere diversity of form and Btmcture, surely; 
not the origin of form and life. There must have been a 
selective prin( i]ilc dC form mid forec before selection could 

species of ainnuds and plants, oi- at least a great number 
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of tbem,ezhibitpI^ologicalchaTaoteiB; what are known 
as diatitict specie^ stcuctumlly, beiog for the most part 
either altogether incompetent to breed one with another; 
or, if they breed, the resulting mule or hybrid is unable 
to perpetuate its race with another hybrid of the same 

"A true pliyflienl cause is, however, admitted to be Buch 
only on one couditiou,— tliat it shall aecouat for all the 
phenomeua whith come within the range of ita operution. 
If it is inconsistent with any one pbcnomeuon, it must be 
rejected; if it fails to explaio any one phenomenon, it is 
ao fiir weak, so far to be suspected; though it may have 
a perfect right to chdm provisional acceptance. 

"Now Mr, Daiwin's hypothesis is not, so far as I am 
aware, inconsistent with any known biological fact. On 
tbfi tontrary, if admitted, the iacts of dcvelopiiRiit, al" 
compai-ative anatomy, of gcogrophieal distributiuii, aud uf 
palteontology, become connected together, and eshibit a 
meaning such as they never poasessed before; and I, for 
one, am fully eonvinced that, if not precisely true, that 
hypothesis is as near an approximation to truth as, for 
example, the ('i)pcniiiNui liyputlio.sis was to the true theory 

thesis must be provisional so long as one link of the chain 
of evidencs is wanting; and so long oa all the ifnimmii^ 
and plants certainly produced by selectiTe breeding ftom 

a common stock are fertile, and their progeny are fertile 
with oii<-: another, tliat link n-i!l be waiitijig. l\n; so hag, 

do all ihM ].-, LTijUiiTil uih l-'i.KxhK'O q.L I.' I> 

" I have put this conclusion as straugly as pusciihle 
before the reader, because the last portion in which 1 
wish to find myself is that of an advocate for Mr. Dar- 
win's, or any otbor views — if by an advocate is meant 
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one whoae bnuneea it ia to amootli over real difficulties, 
and to peisaade where he comuit convince. 

" In justice to Mr. Darwin, however, it must be ad- 
mitted that the conditUiTi:; of fiitilils- iiiul iifi rility are 
very ill nndetatood, .ami tliat mn ;i.h-;iin?ci in 

knowledge leads ns to rfgiit.l tlic hi.Ltu-. lu h',^ l-i iLlonce 
aa of less and less importaijoc, wlioii set agaiiiat tlie mul- 
tdtude of facts which harmonise with, or receive an ez- 
pUnatioD from, his doctrines. 

" I adopt Mr. Darwin's hypotheaia, therefore, subject to 
the ptoiluction of proof tliiit phyHiologieid Hpocica may he 
prmluwd by aelectiii- biifliiig ; just as a physical pliilo- 
Bopbur iijjiy acecpl llir uminlatory tliL'ory of light, subject 
to the proof of the existence of the hypothetical ether; or 
an the chemist adoptfl the .itJimio theorv Bubieot to the 
prooi 01 IDC exiBiencc oi atoms : ana loi exacuythe same 
rcaaona. namelv. tuat it nas an immenae amount ol pnmd 
faa, ,,rfK,L,l«v: Ital ,t. tl,o o„lj mran, at pr,„nt 



j.wi'wiuiari iiviioi.iicais. out lie mica not nanm mm iiieni 
IH u jiJiK watiTiiui! in iiiii ■■ ibvcuMoii 01 iiie ii;iuinii wm'.in 
01 ciiinsuiaiuou iiccnciiiiiir i.n aiiai<>iiu<: Hinici.iin:. iiv 
which he decides on man's place in nature. He gives his 
decision on the Mmpio grounds of comparative osteology 
and myology. On these groands Cuvicr, longiigo, olasaed 
the hoiBC as a genus of the pacbydermal order. Vicq 
d'Azyr placed the horse in a distinct order. In this case, 
Cuvier was no doubt wrocg ; Vicq d'Azyr right. A man 
of genius, such as Cuvicr, may therefore be misled Bomc- 
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times by keeping osfeologioal Structure and comporiHon 
alone in view, where other etmctaisl chaiactenstics are 
more important and distinetive. As in the ease of pa- 
chydermal groups, in wln,:li t\«- tniTik of tiir, rlcplmnt 
Ihe tr meat i 1 r ] I I 

the pi^ tl 1 i 1 I I II II 

noccro i t t i li I II t 

tl f.k n in ill tL m u i I 1 II 1 le 
t n ti t b)th L 1 It 11 1 „ 1 I Iru t I I of ono 
coram n rl r «il ll 1 r< i n -ii f tl^ 1 1 1 ct 
type both lu atructuri! and m cliiiracter. The skin givca 
the ohanictenstic diahnction of the pachydermal order: 
the head and face, or trunk uud unoiit. givo tlio family 
groups or aenca : wliile the general and osseous struc- 
ture indicate the genera and apecios in subonliiiatwu 
to the other two. feo in man. the poweia of speech and 
thought give tlie charactenstie of the onlcr homo : which 
IB quite aa far removed from the uidcr Kiiuia or qaadru- 
mana. as the equine orili^t from t!:e paclivdermaL 

Mr. Huxley la no tluabt a vrri- i'lnuicut naturaliat, and 
on oateologicid and myolojjic.il jirouinla. he places man in 
the same onli;r an ths .ipes. whdo he aevera bats from 
monkeys, on the same grounds of comparative structure ; 
although he admits that the " flymg lemur la very nearly 
aUied to the larger bats. Nature places the bata, the 
roussettes, and the gateopitbeeus, m the same anomalous 
serieB, and this series we place in the pithecine alliance : 
frotft which we separate man. aa the type of a distinct 
order; not indeed on osteological grounds idun:-. or 
chieHy, but on other structural and fuuetional .:'.ri-.Li!. r,L- 
tiona ; not to mention sociological grounds, wbn h .nv u( 
piiinaiy importance, lu addition to those ol physical 
structure. Cuvicr himself though greatly influenced in 
his judgment by oateological affimtiea, aa evinced la the 
cose just mentioned, phicee man m a distmct order, not- 
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gntJirtanrling the ezomple 
order of pntnatea. 

Compurative anatomv. tl 



Mr. Jin; 



Wh t ftb fi 1 t th ff, t 
1 t fr m th il t f 1 

d til U ij t d 1 pm I 1 1 1 

of Bpeoies by " natural selection < 

This tleoiy imphea tliat all oif^mn: [■. ou^'u;ai:i'. at 
firat, in ample cells, and are devi ]„pf.i liom Uicsc a-Ua 
or ova, by the physical conditions that sniTound tliom 
dnnng incubation and eubscqncnt development : and 
fraHer tliati ao it ia a " wliollv mi questionable fact that 
man yiaa onec an egn-. which no ordinary power of diacn- 
minalion could distiu^iiiBh from that of a dos." we may 
infer that all orj>aiiLC lifo ongina,tea m egge. or homo- 
geneoua matter ; and that organic form and atnicture, 
instinct and reaaon. are developed from these fovmli.'ss 
germa, bv ineubatiOQ and natural selection : jtnd n cre ii 
not for the " misaing link" of physiological reproduction 
between different species, this bypotheaiB would be deemed 
sufficient and legitimately scientific. 

On the physical plane of thought, we may easily admit 
this hypotieaiB ; for wo see that all lie organs of the 
humnn body arc evolved from a ainde vesicle, and the 
plastic elements wliit^h surmuiwl lliia vi'Sicjr. W (; also 
see that, in this body ti ^ 1 1 frou i r' H 
the mind of man is gradually developed in its hifhest 
powers. We have also seen that there is noiliins/ more 
complex in a collective organism or realm tlian in an mdi- 
vidual oiganiran or unit : notbmg more complex in an 
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epioosm than in the human body ; nothing more complex 
in the psycliology of any epicoBmic organinn than in the 

mind of man ; nothing more complex ia the sociological 
forfica of the ppicosiii, than iti flii' luiTniiri soul, which is 
tlic ^■^H,■lLi:■u (.r ll,...-r. snriolii^iral f.ivc. It is not the 
pliy.sii.;il a!i}ji tl, liirii, whi.-h jiu//:]i's iH hi tliis hypothcsia. 
Another link ia wantiDg — the aichitypal link. An ordi- 
nary observer of physical facts alone might easily observe 
a palace arise from a ungle foundation stone ; a church 
likewise ; a peasant's cottage ; and a theatre. AH these 
might be attributed to the natural selection of t)iosc dif- 
ferent kinds of stones ami UvMur-:: hvA lu^teiidofforiu- 

pkn of the edifice, and not tin; imtiiral .stkulioti force of 
single stones : we read the divine mind in natural or- 
ganisms ; and not the mysterious " physical caugation" 
poweta of simple cells. 

We do not Objuct to the ■.tuily of "sivonLlnry c^iuses 
nor do we deny the impm t,i(ii\- nf ll.i-, riiilri' of f;ir(-5 ■ 
but we do object to the imljii of ■-LLlj^titui io^^ n'l'oiidury 
causes for primary causes, oi- otbi rui-ic iguoriug the latter 
altogether, in tlic philosophy of creation. That savages 
build only simple sheds for homes, in tropical regions, 
while civilised men build solid walls and roo& for their 
castles and their homes in sterner climes, is an interesting 
fact ; and that difierence of climate and condition has 
much to do with this difference of structural phenomena, 
is manifest ; but " natural selection" in accordance with 
physical conditions, is a, very complex question, not to be 
explained by the study of climate alone, or external con- 
ditions, or " phy.sical causation," in this secondary sphere 
of creation. Jieeides the climatic sttmuhints which mo- 
dify man's mode of action, or "natural Belection," we 
have tbe man himself who acts ; and mind is more impor- 
tant as a mental /odor, than the difierence of climate as 
a physical Jitctor in the parallel forces of causation. 
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Extcni"! nature is one thins, aa & "seconflaiy cause. " 
and God is another, as a. primary cause. Tiiat God oi^ 
dains a certain order of iia.ture. and tlien adapts minor 
forms and forces to more important genenJ conditiona 
and mutation.'!. la probable, according to human ideas of 
order and sequence : but ixi ignore bviog thought as the 
primarv cause, and dwi;ll cxelusively on elemental nature 
or I t n 1 o n M as f 

m tloi t mi d n \ tl 

opposite superstition, rufernug to God without resrard 
to laws or circumstances, which induce the Divme mmd 
so give parOGUlar torms to elemental torcea la creaaoo. 

The world is, nevertleless, benefited by this new me- 
thod, which calla attention to the influence of estemal con- 
ditions in the evolutions of organic realms ; for the study 
of nature bus been mueh neglected by those who think of 
God as the Creator, without endeavouring to understand 
the plan of the Great Architect, or to commune with the 
Omnipotent, in the sphere of Bis creative reason. Vene- 
ration and religion are no excuse for this ne^ect ; which 
seems to come from mental weakness rather than from 
love of truth, which also is religion. 

We are not alone, however, in dissenting from the 
" physical causation" theory, for the late Professor E. 
Forbes, who stands as high as any of the great naturalists 
of this age, hae pat forth viewa which we accept on this 
Tesed question of the origin of species. In a letter to 
the late Baden Powel, pnhlished in hia Philosophy of 
Creation, Professor Forbes exphiins his views in the fol- 
lowing series of proposilions, which we quote in full : — 

" 1. A specific centre of creation is an area occupied 
by the individuala of a species. 

"2. It is an ascerti^ied fact, that nntnerous well- 
marked jnwi'nces of the earth and sea can be indicated, 
each characterised by a flora and feuna, on the whole 
peculiar to itBel£ 
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- ± A species alaolutcly peculiar to a province haa 
neccBaarily its centra withm it ; but many epeoiea are 

"4. Am a nilr. wlicn a '.\n'i-ivi i.i coniiiioii to two or 

coDBequently. tl.i' .ipri'iiir !::\ n ij ' iu:l jiliihu--. 

group of species, exhibiting m Boiue cases the phenome- 
noD of occopymg more tiiaa one aiea, or of preeentmg 
ouljiers of mdividuala separated irom the mam aeaem- 

" e. But when we sift the history of such exceptions, 
we fiad, that hv U:u:]if^ bai;k llie liistorv of the distti- 
botion of the species, or group of species, so mtuatei!. 
in tune (t.e, their geological history) we can show the 
BtiDDf; probabihty of an epoch whoa all the mdividuals 
of the species in qaestion occupied a continuoDH ttnd 
nmque area. 

" 7. Hence aa inquiry into the distribution of the 
mdmduals of a species m both time and space, results 
m the maintenance of the theory of the umti/ of specific 

■' S, Moreover, when we are .iblo to trace tlie history 
ot a species in time, wc fanil. in tlie ma)iirity oi instances, 
that there ia a distinct indication of a paucity of indi- 
Tiduals, us we approach the epoch of its first appearance. 

" 9. And when we are dealing with well-marked and 
COntinnous areas of species belonging to the present 
epoch, wo find that there is within such area tlie indica- 
tion of a point of masimurii duvelopmeiit of individuals, 
around which the numbers diiuiiiisli. 

" 10. We infer from these facts (8 and 9) the probabi- 
li^ of a tingle point of origia for every species within 
its centre of occupadon. 

" 11. In the course of time, however, it is posaiUe diat 
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the uea of occnpatioii of a species maj become lemoved 
from ttie point of ongm, or may. after bemg lemored, 

eventually return to its onginal position. 

1 rh ol t D f n I ] nt of for 
el] I I 1 no 

V I i 1 1 I lie 
i n p 1 1 tl \ i i d 1 of ts 

own kmd — in other words, tliat wc have no knowledge 
of any other roktionslup between the mdividaab of a 
spoeies than tliiit of dcmmi — lends to the inference that 
e h r i I i t 1 I ' P 
consisting of a briu- ]„iii of nrtordihg 
■.if wmM I..' V I'mI Mi-;,^ 

13 IJ 1 1 i 1 I h D 

18 the point of iippi^aniiice of the prototype. 

" 14. How th^it prototype onszinated we know nnl : 
but tlie doctrine ot speeihc centres, oiigmatinc ciikIi with 
a prototype of ita own, la neeesBonly opposed to the 
hypothesis of the evduUon of all species from one first 
form, without respect to the aapenonty or lufenonty of 
the form. 

"15. That the prototype presented the spcaiiC du^ 
racters {i.e.. distinctive and constant features) of its 
descendants, is an hypothesis rendered probable by all 
tliat WR know of the history of species in spaee nnd time. 

"18- The observation of the distribution of ppei^iea in 
space and time indioatea geograpbiciU areas and ehrono- 
Ic^cal epochs — points in time and space — where, aa it 
were m preference, many species originated in groups. 
These we term centres oj creation, and the phenomena of 
provmcca are linked with the cxistenoo of them. 

"17. The value of palseontology to geology depends 
on the assumption of the constancy of spedfic types, and 
the unity of theii centres or aieas of occupation in lime. 

"18. What is true with existing species should be 
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d priori true with extmct ones, emce we can. clearly 
show that a]l known deatnrea, tecent and fbssQ, are 
members of one biological Bystetn," 

We quite agree with the hypothesis upheld m these 
propositions, bat we cannot admit that thia hvjmthesis. 
ns here set forth "is neceasanlv opim^til to llie livpo- 
thesia of the euoluUon of all species from one hist form ; 
for the advocates of the " natural selection theory do not 
say "" without respect to the supenoniy or mfenonty of 
th f m Tl it B s of 1 t on 



All E 1 1 I k I tl 

vonous prototypes of species i)i-i!>inau;d, Jior docs it 
affect the question of cicii.uou at uJI to dittide Iwtween 
the two conflicting theories of pliysiciil onnic, for God 
may just aa easily, for aught we know, give bodily form 
to a new species of animal instinct, by modifying and 
improvuig the embryological development of an allied 
inferior spceies of ova, as by ereaiiuEr a new and distmct 
oviin f th t f I Th t wh ch 

IS 1 „E t t tl 1 f ihjtuil 

causation" and mere " natund si.>U-i;tLon." 

The Bev. Baden Powel has discussed the question with 
much candour and mpartiahty: but we cannot think 
with him, that it la quite mdependent rehgion and of 
faith m the principle of mental eausation in the divine 
ffi nd Once aim t tl t 1 I 

ral selection are sufhtn'iu ^o ai-cuuiii t.it ull iiauinil crea- 
t nl 111 t d n 1 I 1 

merely the "oflsprmg of devout rtiisou la tlic human 
mmd on tins natural plane of life, and we do away widi 
the necessity for &ith in the ezistence of anolliBr world, 
and of a Divine Mmd as the Creator and Ruler of the um- 
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vGise. It IS Kpngmuit to all the dictates of mtuittve 
icason and futb m imm<»ta]i1y: and to this extent it ib 
hostile to religion,— not perhaps intentionally, but impU- 



to mortal bemga m this natural world ! Ur do the pro- 
phets who speak of receiving such communicationa thron^h 
the meilium of voice and vision, delude themaclvea and 
all iHjhevera ? The " devout reason" theory seemB to dpny 
the fact of Revelation from the ministenng angela of (iod 
in another world; and this denial istrikes at the very 
foundations of religion. We miiat not impugn Revelation 
in order to reconcile hamau science more eesily with 
scnpturaJ teaching. 

Those who make the Scriptures a stnmbling-block on 
account of hteral diacrepaneies and contradictions, con- 
found tbe kerne! of Bpiritual truth witli the liiisk of tra- 
ditional conservation : and show weakness by dci^biiming 
against the fmit itselt, because divines tell tliem that the 
husks are aa sarred as the kernels, in all Bible fraite. 
Some advise the laity to swallow the whole sacred fruit, 
busk and kernel together ; orput it into a creed-safe, and 
hope thev imy U- s:iVi'd liy fiiith alone in the gnoduess of 



huak :ind keriii l logi tlier, witlioiit ;iny logical siparation, 
are often troubled with mental indigeation, and imagine 
that such entangled premises can :^miab rational ail- 
ments against the genuine nature of the irnit. It is a 



Dicii'izcd by Google 



ZOOLOGICAL THEORIES. 



thev feed tlicjr flocks ivitli sj.intuiil 

W e d not sh o f p d d n ol 

bat we do wish to neutralise erroneous theories and cri- 
ticianis, bv fear investigation. ^Ve aeem it an awful 
calomiw for the human rate. tiiiU tiiu Divine face of 
Olmst. 90 gtonously brigut n itri iRniiTisr utiicvdiL-nce in 
the Gospel, shoula be veiiea lium Die eves di common 
sense, by the hiaeous masks oi cruiie lueolocrv : iis ihe 
gbnons face of the sun is hidaen by clouds of burning 
eand ut the desert : happily such calamiticB are not per- 
ennial', and Ood-with-us is everlasting. 

ihe BupeiBtitious reverence for antiquated revelations 
whieh mars ibe face of ChrisiiaEicv. is also a cause of 
much biekeiins p'liiicsiiv U]:ic raiL'iit i it omiIt avoided 
bv a strict uiiinTcnec lo iiic UoHntl, g might as well 
attempt to revive extinct races of antediluvian reptdea, as 
to galvamse with seeming life extinct forma of pristine 
revelation. The Old Law bas been partially abolished by 
the New. "An eye fur an eye, and a tooth for a tooth," 

of life to aupLTJicdu osliuct types in the ruvolutiuus of the 

Secondary causes aie im|>ortaot^ and deserve most 
careful study : but tbey arc not physical alone. Man 

liiniKclf in liis eoUectivc orfpinisatioo, is a pon-erful crea- 

cauacs of iimtiLtiou on our globe, iiut man is a combi- 
nation of moral, mental, iustlnctua], and physicn] foi'ces, 
giving birUi to moral, mental, instinctual, and phjisic^ 
creations, in his social, sciendfio, artiBtic, and indnstfiol 
inventions. 
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Jligtier sccond.iry causes of creation than man may 
coojK'i;il(' with C'li! in tlie universe, for anything we 
kuow to tlie 1 oiitiaiy ; nor would any of theae flecondary 
causes iutj^rforc with the great primary cause, ot diminish 
the glory of omnipotence in the creation. It ia not the 
idea of 'secondaiy cauees,' then, which is repugnant to 
the highest fiiith and reason, in oui nature, bat that of 
" Fhyf^cal cansalioji" -without mind, as an essential factor 
of creative power ; and law, as a goide to the creative 

It IB not an idle question to ask whether a viper, a 
tiger- or any other noxious creature, he the result of 
pnmaij or Bccomlarv causation ; and if the former, whe- 
ther It l)c ni iidapiuiuiii to paniculnr conditions of tune 



to obliiiii ill oiicc iin au3W(T to such qucsiioiia : but we 
may Deiievo tnat tuece is notning ma wnion suaii not De 
made known, to those who seek truth for love and wis- 
dom's »ake. 

We may also observe that, iilllioiigb sttmnilary causes 

thi'j arc iit'ci^ssarily iiiibuii]iiiiitc tu priuKuj- e:iu^cs iu the 
creative mind. We not only admit a primacy cause, 
then, but secondary causes of a higher order than that of 
" phydcal causation and herein we differ from those 
naturalists and philosophers who adopt the " natural 
selection" theory. 

Divine treiitioiis arc i'^iaily disposed of on the very 
si„,,,l« „„d-«iti.toto,y l,,-i»th»,;. „f-i.l,j,[,=,l cau«- 
tion." But what of the inferior domain of human crea- 
tions 1 Would a theory of architecture or mechanical 
construction be received on the plea of physical causa- 
tion 1 Could it aeriously be propounded that the origin 
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of orieotal or Egyptian archilcctnre could be traced to 
the peculiar nature of the liricks or stones of which the 
houses, palaces, and templts were at first eonatnicted; 
and that by a gradual process of intermingling atones and 
bricks derived from different I'egions of tlic gloljc, the 
Grecian styles of arcliitiictuce h-.nl been Blowly ovolvitd by 
something like a process of natural selection and sdapta^ 
tion to the varying conditions of cUmate ; and that framer 
stales of architecture bad been lost as Greek succeeded 
E^ptian, Assyrian, and other African and oriental types, 
Rotiiaii succeeded Greek, and Gothic Soman, until modem 
architiiftiire had become a sort of intermingling of many 
ancient styles with many various and more modem styles 
of architectural construction t Or in tlie sphere of more 
complex and intricate mechanical eonstrnetioii, would it 
be believed that a locomotiTe and a watei^wheel, a DuteH 
clock and a watch, were mere derelopmenta of iron or 
brass or wooden levers, which originated in homogeneous 
metallic ores, or in the broken branches of antique trees 
which slowly,by a process of mysterious incnbBtdon,became 
simple levels, and accidental combinationB first became 
hamm^ crowbars, floating rafts, canoes, shovels, wheel- 
batrowB, caits, boata, barges, afaips, Dutch clocks, olnmsf 
watches, eiquisite chronometers, water-wheels, windmills, 
liyilmulic mnebinw, Rtpam fngines, and loi^omotives ? The 
liypotln'.-^iii ir; I'viikiitly t™i abniiril tu a(Tiiujit for human 
creations or con a (ructions ; but not, appiirently, too silly 
to account for superhuman or divine creations. 

The parallel, it will be said, is not legitimate nor " scien- 
tific." Cettainly not. But which side of the parallel is 
most absurd t 

Discarding altogether the hypothcslp of" phvBieal causa- 
tion" in the metamorphic evolution of orijaiiif finiis fri>m 
simple ovfi, we may understand the Lutluciiui! uf " iinlund 
selection" in modifying and improving or deteriornting 
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can. be permanently cbangeil by any process known to 
man. or widely Uiflerent types bo generated by the nnna- 
tural or occidental mtcraimdmge of the germs of one 
species with those of another. 

What does the hypothesis amount to. flien, m any point 
01 view, scioniific or otuerwise i Mereiv to the possibuitv 
ui TiniLrniw anil imiiroviiiiieui iii iiai.iiriu iiiiu iii<Tiiiir.ii 



ova, citiior ouimiu or vegetable, except mere physical a&- 
mties. Derore tnev are supermdncea from occiut forces of 
a hianer oraer uv means oi incubation and the conditions 

b i. palaces, and 

t«mpiea, by mental aiiu pnysicai or muustnai incnbation 
in tbe midst of favourable circDinstances and conditions. 

In all known cases of hnman experience, instinct or 
mind gives form to inatt«i; but matter never cn-atea 
mind, or gives it understanding; and itcani 1 r 1 
to suppose, from any kind of human kno«'ii'<i<>r. i iir 
oi^anic forms and instincts of divine creations nw i[i im it 
from simple ova, or that matt«r creates form and intel- 
lect, in lieu of receiving its organic stmctnre from mtelh- 
gence or instinct; or from physiorganic forces ot a nignei 
order than tbose of matter, heat^ and motioa 
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Some lands <^bricbs and stones arc more fit than other 
kinds of bricks or stones for certH,in architectural con- 
structions ; some kinds of ova ore catiirally aiitl ppi^o.ific- 
ally more fit than other kinds of ovm fur t'ur sitnu tiuv of 
certain kinds of organism: but msiilivL' .-inpli' ^inin-i nor 
simple ova are the generatow or builiU vii ol Lucliiin.tLinii 
temples or of living organisms. The crossing of sjiccial 
races is known to have a passing influence in tlie multi- 
plication of vaneties : and organs modified by exeKise, or 
faculties improved by education, are known to have here- 

tlitsu \\ULttn's ul ioriii and structure may be increased to 
any extent, and fixed ibr ever, or for countless ages, by 
some unknown accident: and further, that &ey may be 

newly moulded and transformed to anv extent, until new 
varieties jirodu e new f f 1 1 and 

no reasonable {.tihiijh in [/.■.■■im !■ i m 'm i inr i rii'. iiti li- 
mited hypothesis. The human mind u; necessary to con- 
struct houses and tempiesfrom simple stones; the Divine 
Mind is uecesaaiy to form the instdncts which build up 
oi^nisms irom simple cells in the organic realms. 

The ii'proiluetion or continuous princiiiintion of species 
ciiniiot be coiici'ivcd by llic ]ium;in mind in any other 
way lh;Ln ihiit of tlio visibL' inraini^Lt.ion of in visible foims 
and forces already existing before the procefa of incuba- 
tion commences in each special case, the form and Ftrac- 
tare being given to the special type of organism by these 
preexisting forces. Tbe mating of animals and breeding 
ate merely the occ.iaional stiiiiii!:ints of incrLinatinn. and 

plasma in tbe form of egg.^, or blood, or milk, as a basis of 
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plastic operations. The marked deviationB from heiedi- 
taiy charactets and features, in the ofiapriDg of species, 
forming quasi vaneties at Lirth and tbroughovt life, with- 
out [inv mnikfd ditrrrcuccs I'ondifiolu to promote such 
moJitu'iinoin liv iiaiui-il srli ution. shew this plainly, and 

no iloubt. a general hcrcditoiy transmission of topical 
form and feature to offsprmg in the perpetuation of 
specieB : but there is also frequent denabon from ances- 
tral charactenatips. not liy tJie eontinuouB effects of natu- 
r I I I 11 I ] i 1 tl 



and plij-siognoiiiy m t)io oltspniig at bii'tb. aJid arising 
from natural vanaties of uuttmet and character in lodiTi- 
dnals of aU Bpeaea, and especially of ihe human race. 
These deviations are much more conapicuooa in moral 
th n n pi I f r I'll ^ m re 

11 tl 1 tl 11 11 it nd 

si! I li Ik 11 t al 

pecuimrities. apart iTOiii eocial education and position. 
And HgaiD. how anhke each other, brolhets and Bisten 
and near relations habitually are m character and dispo- 
sition : and this not only m tho human apccics. but m 
! u 1 1 11 II I 1 



heiedttary type appear and disappear at tmiea in the 
same spcdes, independently of natural Belection. " More 
than once, aava Peter Camper, quoted by Prot Huxley, 



nd eleven doraal 
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vertebra and aiz lumbar yertebne." In all these cases 
&e vertebne are oonataut in number, the dbs alone Taty. 

The distribution of muBclea and of blood-vessels is often 
variouH in fbe human body and nlso in llic lowor iiiiiiiiais. 
These are not caused by " caturnl si ! ■■ ' I I ■ \ ;lic 
the results of phjsiorganic forces iiilLi:i;ii ni iLi; Miy 
principle of life and form which organises thi; wliolo body 
during embiTonic evolution, from the germ, throogh all 
its metamoiphic phases, to the final Btmetore of die com- 
plex oi^anism. Germs do not build themselves, nor do 
the bodies gr.uluaEy dcvebpcJ from tliese gciiiis build 
themselves. (.Wul njfls iln ool iiLiild llnMu^rK-rs nor i]o 
the fossil shells ami boiivs (^nibnLlnl In tlic mek^, ;h unce 
Burmiaed by natural philosophers. Forma are given to 
aU matter hj Uving fbicea, whioh maintain those forms as 
long as they pervade them, and leaTO them to inevitable 
dissolution when abandoned by these forces. 

Comte has been more circumspoet than Darwin in 
ailojjtmg n mollified view of LamiU'ek's iiypotbesi.-i in his 
pliiluaiipliy. ''An for iLe graduid and slow impi'Oi-ijiin.'iit 
of human nature within narrow limits," ho observes, "it 
Bcems to me impoeedble to reject altogether the principle 
proposed (with great exaggeratioD, however) by Lamarck, 
of the necessary influence of a homogeneous and conti- 
nuous exercise in producing in everj" animrLl orgrmism, 
and espceialh- in man, an m'f'rnii' in ]iiMvrru-i>t .-i:^^i.'i"pt- 
iiile of Ijcingeilalilialied i.i ihc laer afra' a ^uffifici^r per- 
sistence. If we take the best marked ca-se, that of intel- 
lectual development, it seems to be unquestionable that 
there is a superior aptitude for mental combinations, inde- 
pendent of all culture, among highly civilised people ; or, 
what comes to the same thing, an inferior aptitude among 
nations that an' lewi advanced. — tlie averiige intellect of 
the memljeis of those societies beinjj taken for observa- 
tion. The intellectual faculties are, it ia true, more modi- 
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£ed than the otlieis hy the mend evolntum; liut then. 
ikey have the amaUeirt relative effect in the individual 

human cocstitiition : so that vre arc ttuthonBed to infer 

that the gradual ikvi'lupinuut oi hHmanitjf favours &■ 
growing preponderance of the noblest tcndencieB of our 
nature, as I hope to prove further on. The lower mstmets 
continue to mant^t themselvea in modified action; but 
their leas BuBtained and more repressed exercise must tend 
to debilitate them by degrees; and iln ir inci-ia^iiic rf£;u- 
lation certainly brings them mto iiivolnniai v (.oiK urrence 
in the maintenance of a good Bocial ccouumy, and espuci- 
ally in the case of the least marked organiEmB, which con- 
stitute a vast majority. These two sepecte of sooial evo- 
lution, then, the devdopmeiU. which bnngs after it the 
7 n } d t 1 Im t 1 f t 

Will tL I 1 1 I It 

1 1 1 1 I t i I (L 1 0 

vation of atreuL'lh in all tlie faculties and organs of the 
individual auiing natural lite, and tboae ot nations m the 
history of the race, to prove the poseiWlity of such a law 
of progress in the future career of humanity; but we 
have 11(1 niK'h facts lo ba^c a tln'iiry of metamorphic evo- 

gcowlli and renovation in tliat "liiuli lias been once 
constituted as a tjpii^al crciitioii. altliougii tlie two orders 
of plienomeua have many points in eoLiiiiion. In llic indi- 
vidual (ij-ganiam, however, mttamorphie cvoliuioii in tiie 
fcetus precedes growth and devcloiinu nt in tlie i-onsti- 
tulcd organism; whereas, in the collii'iivi: ui-;;aiMsni of 
Eociely, growth in the individual facultifs of the race 
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moat precede (Hgtuuo changes in the conetitutioii of 
Hociety. 

If we apply tbia view of the qHestion to the natural 

.ckction theory, m.l iulmit tl,e po^^ibihty of successive 



hijTiicst type icanioa lo [luuu uimaeii a uouv aiiu a mmu 
of the human, lypc, while he was formerly mcaniated as 
a monkcjl And if a monkey could not leam to act 

and think aa n human being, during bis eiiateuec as an 
!ipc. Iiow coiiia hi- learn .ift.T he hinl left tlii;* m.rll and 

Wheiiee we m;iy iiifer Hint no M.liilioii c!iu bu"* given by 
that tlieoiy, \\"e r'ainiot ru.Mly <;et rid of the liypothesig 
of a Creator wliiclievcr view we tL<l;e of the creiitiou ; and 
as most of ua prefer thia old hypothesis to that of physical 
causation, we may venture to beheve that out Creator 
will not be easily dethroned by any other. 

The conditions of physical hie heing much the aamo 
for all organic types inhabiting toErcther tlie same region 
after birth, special phyaical conditions of incubation are 
required for special types of organism during the period 
of metamorphic eTolution. and the exceptional eonditiona 
are fumiahed by die kmd of anbstance which is peculiar 
to the OTO mi tie blood of each particular species. Wo 
aS know that physical constitutions differ greatly in. dif- 
fetent types, and sometimes not a little in the individuals 
of the same species ; and we may thus easily conceive 
that the blood and ova of a carnivorous animal would 
not furnish the plastic conditions most suitable for the 
incarnation of an hcrbivoi-ous or a fr^g^voron8 animaL 
Besides, the fact of tiiis kind of incubative adt^tatdou ui 
patent in all speciea, and, therefore, we need not dnrell 
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:,thcr world. 


11 11 f m d f 


ces ahould be 


modified and pciftticd by anperhuman po' 


iver in a higher 


world, ami mcainated here by means of tie perfected 


1 I bym f 


newly-created 


f m I 1 U p bs 11 t 


re. or we could 


not conceive tlifi idea of a beginuing of c 


;re!ition iu the 


world. These arc. however, very obsc 


.ure questions. 


which men of epeciol science may refua 


e to entertain. 


bnt we cannot avoid the question of wh' 


snoe come the 


orguiic and lOBtmctnal fbrcea which fbn 


u the body of 


the chick m the egg. and what becomes 




foccea when the body dies ; Do they < 




where and return from whence they came '! 


A t 1 


and mental forces merely heat and electn 


city, or matter 


and motion, converted, by incnbanoji, i 


nto poweis of 


emotion, thought, and uDLleratiuidLiig ■'. Cj 


xa we senonsly 


avoid these questions by the fiup.Ttn'iul ihi 


:iJTJ uf "" phyHL- 


oal causatiop and the " origin oi species b 


V natural selec- 


taon ? The question is unavoidably mooted by the theory. 


however insufficient that theory may be. 


to give a aatiB- 


factory reply. 




Our hypothesis is this, that the Enm( 


: organic force 


winch sustains an orgazuBm throngliont 1 


1 1 !1 t p 


from the b^mnmg of mcubation. and : 


11 t t 


death. An invisible form incarnates itself 


by a succession 


f t rph 1 1 il 


t 1 

,1 eoutiuues to 


egs, during, llie peru-d of h„.,d.,( ion. an 
renovak. tU. .rgunism IVom ikhv .suppli. 


t 1 1 


substance during Ide. as plastic matter n 


i consumed by 



natiiifd combfistiou, and ejected from the body by natural 
escremon. 

The initial links of evidauce ore alone wanting to 
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prove the truth of this hypothesis, bnt rational evidence 
IB not d^cient on, this point, and daily experience proves 
the ivst A phyaiological hnk is wanting in the evidence 
to pr.jvfi tin' iiriliiml si'lcotion tlieon- : iiiid physical 
or M I .1 I Ji I tii' ^ itli u lait thii hill if LM 

eviJeuce is much Jiion! iilrntiful m one casLi tlian the 
other. Ihe roudor will di'cido whith case, according 
to hia own powers of apprcciutiug different kinds ot 

As for ■■ believing wit]i t'uvicr. that the possession of 
articulate Bpcteh i» the gr:md distinctive chnracter of 
nian (whfllier it be aljsolutelv peculiar to him or not), 
11.? Pri.fes.sor Iliixlev savs he docs. " and finds it ver\- easy 
to comprehend thut some equallv inconBpiciious istnicturjl 
diir,;rP!,ce nuty havo been the priniiirv cause of the im- 
meaauriible and practically inhiiitc <livorgenec ol the 
human from tJic Simian stirps : — what docs it amount 
to, bnt a diepoeitioii to believe, witliout good eYtdence, a 
fovounte hypoliieaB, which leaves the question of dear 
tion, the pre-existence of inBtmctual forms and forces, 
and the periodical incornations of these forces, csactly 
where it was before— in a mjki; hi iiivi-u'i'v. 

But the fairest way of dealine wiili au hypothesis of 
any kind is, to admit it, and then test it liy practical and 
tbemetaCRl applicatdon. Admitting, then, the sugaestivc 
importance of the known tacts of Ktruetural modifiea- 
tdon by the influence of Ion L'-con tinned Bjn'cial trainme:, 
and the hereditary transni t | II 1 ; 

either by ordinajy matini.'. nr in i io.ihiii;' un i uH, m; 
have still to ask bow the f t 1 m i f tl 

low or high degree, and how the organic forma and in- 
atiactual forces became incarnated by incubation ^ In all 
known caee^ oiganisms are denvcd from germs or ova, 
uid these aie formed by parent organisms ; but germs of 
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some kind must Jiavc bertn eri-ntcd before orf^inisma 
could be dcvclopei). or theee must have beta created 
from some otbcr foroi of plastic suliatauce ah iiittto. 
IVe must admit ouc of ibi^sr iilli niatEvrs : mlioi' germs 
preceded ort;anisms, or iIum- ircrmi!. In the 

latter case, some oik tv]x\ oi- I'lal ty\»-3. ivcre first 
created, and all otliers aic JciCifudi;,! fioiii tbcm. with or 
without modification. If germs preceded orginnsma. 
what kind of germa were first created, and how many ? 

And, again, if one egg onlv. or a pair of eggs for the 
two Beses of one species, wore Srst created, and otlier 
types have since been slowlv developed from this one 
species, what ori;iinic form waa first evolved from the 
incubation ot tlus piimitivc s^cp;. or imir of cn«3 f Was 
It a ervptoi^Miiir, oi- a jiliiiucnitiainic. or a radiate, or a 
mollu^ciiu type : Aiiil, aiippopint; it to liave been the 
lowest tvpc ot the lowest leahn. how ilid various types 
Moceed bv natural selection from this onginal organic 
form ! And i£ by the mere wandenng of mnltitudes of 
individuals to difierent regions of the globe, where th^ 
had to Btm^le for the meaM of exiatence, and where 
the differences of dimate and other conditions of life 
required continuons efiorts of adaptation of structure to 
these vaiying conditions, how did all the difleront types 
inhabiting one region, m tJie same conditions of food and 
climate, proceed from tliii first multitude of mdividuals 
of one single species 1 

Or, again : admitting the orifiinril ideation of a pair of 
cgga for the two sexes of one i-pecKJs. and either Biraiil- 
taneouslv or successively, m each geological period, a 
primitive couple ot eggs for each oi the lour classes ot the 
ommal organic realms ; say two eggs for the ioweat class 
of radiato, mollusco, articulato, and vertebrata, and a 
similar beginning lor all the other classes and for each 
class of plants -, then, how came there to be so many 
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li dBSB. in KDj one region of the 
couditioDB of existence are con- 

mnch the same for aU theae 



lov IB it that many of tlie onoioal Bpeciee 
ined exactly stationary, while others were pro- 



h 1 Ml U t d teadUy 

progreBsing. however rapidly or alowly. from die second 
Co the third, foiuib, fifth, and highest stages of metar 

morphic development, under the influence of the very 
ainie chanszinc condition!! ? 

V i h t 1 t I ; I I 

1 1 t 1 1 I I I 1 

li I at Ust th 1 b d Ik 

Ibx mhabiting together the same arctic region of the 
globe at Qie same time, and nnder like conditions > The 
theory ia really very difficult to wort in application 
fo kiinwn fitcts. And be it obaoi'ved, aho, that if we 

tn'iitf.-il and iiiciiliatt'd, cither siiuultaucously, or suc- 
eoaaivuly in dilfereot iigca of the world, it bceomes almost 
puerile to limit the number of original ova to a dozen, or 
a hundred, oi any other number short of that which in- 
cludes all the apecies of extinct and living organisms. 
The original crcatinti of one, or a dozen, or thoiiRalids, or 

or mcntid, or both coiiibixicd, Kor is tlic ditliculty less, 
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aupposing nntural oi^anisms to preceJe germs as parenia 
of all living foriJiH, 

We need not dw-eli upon the praetical difficulty of 
testing the hjpotliesia by an extensive and persistent 
course of transferring all species to different regions or 
condiiiona of food ana chmatfi, and crossing breeds m all 
possible dircccions. bockwaras and forwaras. naturallv 
or ariihciiuiv : for luik is wjmi mc i)iirusn.iiH will have 
to do to prove its tni;Ll,illly ; iuul lli;,t s.^mn quite im- 
po m 17 n 

resolved, but. lianpnv for us. uie aseercajnmonc of mans 
place in nature does not depena on ihe aomiion of that 
problem. Mans siructurai and physiological place is a 
Baftfir of small imponancc compai'fd wnii his soeioiofncal 
place in nature. "We kiimv xiim lie is t(ie Jii^rurst soeciul 
type, of tlie highest cl^!^-, m mi' :i !ir.' -.( nr.'i.iLH' rcuim : 
we know that mimeroiif^ "iiiiiii.Tiiniri or vmik iri smiiirure 
and mental endowmenis exist m rhe rcaim of verwbrata, 
to wmcn man nnaonoteaiy oeionga i ana to awpptm tuat 
one type of vertebrate orgsnism be merely the gradual 
transformation of another and an inferior spedes of the 
same p-encral tvce, instead of swmosmn that many tvnes 
were cre.ited at oiice. or indcpeiKkutly, one after another, 
araoui;tB t-. nothing but a difr,;rnice of svpposUlovs, 
where nothing is known of anv kiua of re.iluioiomcal 
oieatiiOD, and very little of realmoloirical permutation and 
jffc^reBBion. Man u certainly a vortetjrate animid of the 
mammalian cIsbh, and wbetiier he sm more nearlv alhcd 
to one brute creature or to another of the same class, is 
reallv of very small account. Man as a rehmous and 
a social being is the real question of importanee : that 
of hiB position as a vertebrate animal is only a question 
of zoology. AU snunals bave places m zoology : man 
alone, aa a religions being has a place m anthropology. 
Man bae certainly the highest jdace ut vettel>rate am- 
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mality ; bnt he has still a hieher piac 


e in epicosmio 


human it V. 




Hvpotbesea are UBcful to stimulate iiii 


restigation. and. 


while one lacks positive or rational evidcr 


.ce. as much aB 


another, contpoveny shonla be modest u 


1 ita tone, how- 


ever earnest and enthuBiaatio it mav ba 


on either side. 


"Where venficationa are pfjiirulv snarre. 


iillr l>VT">i.[ii'i4l» 



tbcHca: uuL sociologicaj eieaiioiie are eaauv obeerveu. and 
in these we know that mental and mstmctual caiues aie 
predominaDt And now we come to the investigation <f 
these very interesting human causes and effects in epicos- 
mic nature. 

Ceeative Humanity. — We have seen the natural 
divisions of the primary class of epicosmic creations in 
the organic and the inorganic realms ; what, then, ate 
class distinclioiui of tiie seconduy or sodohigical oresi- 
tions of (he epicosm 1 Are tiiere three eotmective clasBea 
m this region of organic unity, as m the human body and 
tl ! 1 1 nsel n 80- 

CIWv. "-Iiiit (ill tlii'V ciijif. ,ii^d iJCH niaiiv kinds ot 

XOI'iMlnn.lnll . :r. IIm ;r 

II h t i n t t n 

tl n t 1 1 1 I m 1 1 port- 
i n n □ t 1 a, t d ige, 

la notbinff but a bimanal animal, a mammalian type of 
the vertebrate realm. His place in nature, accordmg to 
Fro£ Huxley, is with the apes : and strangely enough, 
where human bemga hve as animals or savages, they hve 
m regions where the apes abound. Sociolt^cal man la 
therefore quite a different being irom the mete bimanal 
savage. To enter t^e kingdom of heaven, wtubh is &e 
kingdom of law and order, peace -and happiness man 
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must be bom agsia : the .animal man must become a 
human bcin^ citlior in this world or the next. Heaven is 
not a place, but a state, - Heaven is witiun yon," and 
may exist in any world. 

Collective man. oi;ganiBed m society, baa three classes 
of creation to produce. — an industrial close of forms and 
tbiNps, an iirtistic ckss of forms and symbtJs. and a scien- 
tiln: l i t-, lit [ilclIkkIi jicicuces. The sociological or 
cdijni'. ; h !■ ]. ■ i.| i ii ^ tben, are of these three 
I'l.i-.-r-, .«n- 'ii-ii.iir. lunl wieftfyie. Nor are these 
buiuaii m'^LliDiiH uiiiiiiiiiirtaiit m Bocudogical uses, when 
compared witii auperiiumau creations; for the artificial 
locomotive, or steam horse, is much more fleet and power- 
ful than the natural horse. It 18 not the human creations. 



and ■■xuvi;d productions of the tlir, <; (.lii^,.-, uf cuinjiHive 
tissue in the liuman body. Ihe cri'iilivo sotii tii-i, or col- 
Ipciivc orgntimtioiia of hum.itiitv. iirf the ctmiioctive 

all natural rpnlins and govern llii^m. ns glrtmluUir excre- 
tors aud iidipoiis aci:retoi-ri rpgulato iiiid Rovtrn tiie physi- 
ological (jpcrationa of the ammal cseonomv. 

Collectively organised humanity is a divine creation, 
in a certain sense, as much as mdmdually organised am- 
mality. Bcligioua and social economy are anbjcct to per- 
fect laws of order as much as stmctural and physiological 
economy. Man alone has never organised a nation in 
society without the aid of what has always been called 
Bcvcktion. Religion is the true foundation of society. 
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BiffcrBut Bocitiies have been orp;amscil by different 
naiaious proiusaeoiv emanating from divmc autlionty, — 
lusi as Qifleient cvces of aJiimal organisation have been 
creaied bv one Bunernuman power One law ot order 
cfinerenuy uiuHtrawd, and more or leas piitidly or per- 
fbeuy developed, may ws seen in all creations, ami possibly 



, 1,1, 



eilect iia uiiiuiula than tlic peace- 
ful and harmleBB herbivorous species. Sanguinary reLgious 
revelation may Lave been juet as natoial and necessary 

in former ages as ferocious animals are at prestint Human 



n 1 1 I ^ i i i ^ tl \tini t 1 li i" ul iniii) \h 
have disappeared, leaving traces of their past eiustence only 
in tiie fossil remains of organic forma, is a qneaUon which 
we need not dweH upon, ^though it iB raggestive of pos- 
Bible evolutions and metamorphic changes in the past and 
future developments of human soeiety and civilisation. 
One general type of vertebrate oi^anic unity is seen in 
nature, and to this organic type humanity belongs in 
jihyaical structure and economy. Many seeta are known 
in Christendom, but all belong to one religion. I5y natural 
selection man, to some extent, tiiooses his religion; but 
God alone reveals the truth in nature and in Eevelation, 
wliieh constitutes the law of order in the human mind. 
God creates the social and religions mind in man, then, 
by revealing truth; and man gradually gives his mind 
tlio form of truth by a succession of metamorphic evolu- 
tions, as lie gii cs liis body the form of organic unity hy 
means of a succession of metamorphic changes in the pro- 
cess of gestation. 
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OIjmpiBo Jove waa once the type of power in leligion. 
Tha meek and lowly Prince of Peace is now the pattern 

of perfection ia divine humaoity. Gigantic reptiles arraed 

for war, wore oner, the loiiiliiiE types of power on eartli 

is the gu-i\t ty;.i' ul" in ibe ivorld. 

The type of tljumli'iiii;; war .iiin>iir.,t tlic elements, and 
fierce dominion of tin' coinjuriaig cin.sses over slaves, 
conld never oifinuisc ^oeitty in jieai'eful progress and 
development; Lut Chiistianity ackuowkdgcs no conque- 
rors and slaves, all men ajc brctiiren. This alone, then, 
ia the religion of truth, justice, peace, and progress, in 
Its highest form. It only need be flioroaghly received to 
render human bemgs capabb of forming social and reli- 
gious organisms, fit to live m peace, and thrive in powers 
of creative industry and happiness. Different sects of 
ChnstianB are merely difierent types of Cihristian orgaiu- 
sation. some relishmg one form of truth and some 
BJiother. as different constatntions rehsh some one kind 
of natural fiiod. and some another. And here ivc may 
observe that BedeaiastioiBm is not rfhrrion : pceuliai 
1 Id -m t t 1 t 1 it 



rity. Intolerant Puritanism amongst " Low Church 
Bectanana : despotic sacerdotalism amongst " Higfa 
Church" sectanans : cold indifferentism amongst "Broad 



Jove of temporahties and power, are not the best BUpports 
of healthy vigour in the church. 

Scnptnre reveals Qods moral troth, and nature hia 
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organic laws, from which tinmanity may leam hi orguiisa 
BOGictv acconlmg to the perfect form. Rerelfttwn gives 
ua a religion : science gives us an organic law ; but we 
must inculcate religious tmtli. and stmlv the organic 
law. before we can suceeca in oriranisLni; powerful and 
peaceful communities of human beings. Biology and 
sociology are now the Bcicnces most wanted, m coopera- 
tion with rchj^ion. to enable man to organise aocietv on 
firmer grounds, and these being rapidly developed in our 
time, may be expected to attain U) soraethiug like a satis- 
factory status in a few more generations. Science alone 
can never raganise society; leligioD most first draw men 
together in the bonds of unity and brotherhood, for 
HoicDce to have ground to work upon. And, moreover, 
religion iiiiist pin^i-i^s.^, or K(^il;llce r-;iiiiiot carry nations 

ri'd-ogH'S-ive and ubstraclive in their iiiiluenec, but these 
iijc nut religious truth ^ind charity ; they are merely 
aberrations of human pride and passion clotbed in brief 
authority ; and in this point of view, they resemUe all 
other kiadB of arrogance iu the abuse of power, which has 
cither been delegated or usurped for a time. One of our 
great historians has not sufficiently marked this distinc- 
tion bctwei;ii religion and ecclesiasticism, in stating tliat 
all human progress ia the result of intellectual develop- 
ment alone, irrespective of moral and rdigious principles 
or pn^resB. Science did not organise heathen society, 
Jewish society, Cludstiaii society. These have all been 
instituted by revehttions from supernatural alithority. 
Science coold not abolish heathen, or Jewish, or Christian 
society ; all it can possibty do, is to develope sodety, aa 
far as it can be developed, on tho principles of &ith in 
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which it waa fii-at concoivcil and organised ; just as ciil- 
turc and traiuiiig may dcvelope and improve a living 
organism of any kind, according to the natural type of that 
organism, be it higli or low, Hoatbcn society could not 
be developed beyond a certain point : Jewiah society coold 
not be developed beyond a certain very limited point ; 
but Christian society, unobstructed by narrow ecclesias- 
tici,™i, m;iy lio iinprnvi'd to any human extent ; for in 

A much moi-e perfect view of divine government is tlie 
evolutional histoiy of humanity as given by the Eav. 
JamoB B, Smith, in his Divine Drama of History and 
Civilisation, than tiiat which is so well described by 
Buolde in his Jliitoty of Civilisation. In the one, nli- 
ffcm. is contrasted with eccleaiastic forms and ili '|i<.ti^i:i.s . 
in the other, priests and formtilaries are confoiULiieil ivi.a 
religion, as obstructive factors, in preventing human pro- 
gress and the natural evolution of all science. Buckle's 
is an excellent history ; but Smith's is still more excel- 
lent. The one describes ecclesiastical defcefa ; the other 
shows God's providence in the revelation of new truths 
and new religions in past ages as the worid requited 
them. The book is little known, though published some 
tea j'ears ago by Chapman and HalL 

Imperfect types of religious organism have been cre- 
ated for a time, to be succeeded by more perfect types, 
just aa imperfect types of all the lower animals have been 
created in past ages, and superseded by new creations of 
a higher grade; until man was made to crown the whole, 
and Christ revealed as tbe incaniat« God man, to crown 
humanity itself and raise it fcran the darkness of ani- 
mal existence to a glorious commmiity wit^ heavenly 

This part of the genetic function of religion is even 
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recognised hv those who deem all fiiitb m the super- 
natural al]!iuni, itnd teach that natural powers alone suf- 
fice for the production of all terrestrial phenomena. The 
French philosopher Monsieur Renan. m the beginning of 
the fourth chapter of his Life of Jems, lately pabhabed, 
makca the following remarks ■ Oomme la teire re- 
froidii: m; pcrmet plus cnmprendre les phenominea de 
la (:ri';ili"ii | u'liili I ivr, juii-i'i rpic le feu qui la p£n£tnut 

sc^l. 'A'.-w . .iii'.i Ir-, . i|. .cations r666chieii out tou- 
jour.-j rjuaque cnose a iii-.ulhsant, qwtst il e'agit d"ap- 
pliqucr nos timides proccdes dmduction mx i^rolntioin 
des epoques ci^abricefi qm ont dfoidu dn sort de Fhu- 
jDtaatA." He goes on to exfdsiii the eixatxm of the 
Chnstian rehgion on the bypotheBia of a kind of red- 
heat excitement m the Jewish nation at the time of the 
life ol l;hriat. and the iialural iaoililv oi new moulding 
tlie public nnnd in such a stiite. by any man of genius' 
suited for the work. We need not dwell on the learned 
insufliciencj of Monsieur R^nau s book, but observe that 
the gospel revealed a new rcbgion to mankind, winch 
■wBfl not then received by the ■■ mcandeecent Hebrew 
nation nor has it been accepted by their coo] deaoend- 
anta smce ; but has i^reod amongst the gentalen, and 
regenerated the whde v/eetena world. 

And now the social man :a bom a^in in Christ, and 

arti-stic. and acientitic faculties with which he is endowed 
as a religious being. And these are the connective ele- 
ments of epieoBima tmi^ on oat globe. Snbordinate 
zeahoB are more and more dotely kmt toother and le- 
flned as human society adraiicai m o^;amc stmotm« and 
development^ impoving nature in each realm, as the' 
science of organic laws and 't^ reli^ns eouseionBiiess 
H 2 
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power anil duty are awakened in Immanity, coopexoting 
with divinity in the government of our planet. 

The creatwe-mim B place in nature i3 one thing, then, 
and the ammal-man s place another : nut in bodily struc- 
ture, but in mental and moral conaciouancas. Man is 
bom a physical being, a bimanol mammal, hut he be- 
comes a man. by being born again of the .spint through 
ths influence of religions ri'viiliitioii. Ilic jiliv-^unl lionio. 
as a child, IB not a civMti'i ■ ui^.ii : tl.^ ]iIiv^limI rimi. as 
an adult; is not a sociiil lu'ijiL', il :],:, -;>.[]■ miin- 
hood be developed, ilji: iiiiiuiul iiiali[irt^ .likI .Ltrr.ictiona 
of the physical homo, \ouiig or ulJ. cluii:.! ■.lul^ dc- 
atnietirc. and even hostile to those of (he crciitive man : 
they dishke useful work of every kind, and take delifiht 
in plunder and disorder. The comic ditty of the school- 
boy shows this plainly, in the following very graphic aikd 
well-known vernacular : 

Tlw role of thne do4h puaslfl ms, 
And piwtttOB driTH m< mvL" 

The adult bimanal has no such comic ndivttf; but he 
might just as fitly say : 

luduitriid wnk I [ore Co ibfark, 
Art^woA it Juib u hbA, 

The whole! of tlw criminal population of any civilised 
country, iiuty I"' Kaid to Ijc in the lowest animal state ; 
find few of us, in any class, ciin yet be said to he very fcir 
:idvanccd in Ciiriatiau iiianliood, or the iovo of useful and 
creative industry, art, acienec. and morality. 

\Vc need not dwell, however, upon these questions 
here, beyond what is required for a synoptic anmrnary of 
the connective elements of cpicosmio unity ; and this 
may be done in the following table. 
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From tills table it is c: ulus 
in opicosmic, realmic, ana inaiviauai complex umuea ; 
twelve opicosmic realms, twelve rcaimic alliances, and 
twelve ayatems in each iral 
distinctiona ; and connective classoa ot nkc cliaraotcp 
crown &e scale of each of those or^^nic uniia. The seven 
aytteam and fire aenaea of the human bouv axa mani- 
tettly natural distinctions, the seven primary and five 
eecondaty realma in epicosmic nature are eqoallj distinct 
and undeniable ; the only conborerted pointy then, of this 
law of natuiel diadnction and associBtion is that of 
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fealmic vnity ud claaaificatioD. Our seven allinncea ot 
twelve orders are not recogniaed by those who place the 
horse witli pachydenua, and man with monkeys ; and 
Qtti is not a Berions difBeulty ; for the most eminent 
zoologiBts differ from each other ; some of them daeung 
the horse apart, bb we have done ; Bod others platang man 
apart, as we have done. 

The four natural claaaes of each realm have been al- 
ready noticed, and a similar Embdivision of the epicoemical 
connectives is requisite to make the parallel complete in 
all its bearings. 

There are, then, three classea of epicosmical creative 
powers, in addition to the leligions and political organic 
factors of haman society, and these are the physical indw- 
toTOZelassof humar aiul animal iictivitk'n ; the instinctual 
andorttsd'c chis:' of Iiuth.ul ^iml jiijiiunl HI Livilics till? incTi- 
taIandsdW/A■c,■l,L^^= (.fl,ii„i,iii mul .uiin„Ll ^ii:liviti<^g, Tiio 
roots of all thi'Si^ «oi:id powers art the spiritual Or rch- 
gious nature of tLe individuaJ. man, in eonncetiou with 
tile physKnl, the instinctuid, and the moiltd faculties of 
human nature. Blt/lvgy, as a special science, deals with 
the physiology and psychology of the individual ; sooio- 
logg deals with the coUective ot^amsm of society. These 
are special sciences to be investigated in detail, as each of 
the twelve realms of nature fumishee special fields of ob- 
BciA-atidii luid oii^anic acienec. Our present bofdneas 
IjiiiiL 1 iiiiii I III ;i ^L-ucral view of epicosmology, does not 
iiRlmio iliL'^o .)(.-:L-iitus, but we shall p.ve them due atten- 
tion in their proper place. 

In the ^noptio table we disliiigQish the procreatave 
soci<dog^cal from the mboteiitiTe aodological factors of 
human society. The reli^ons union of the sezee, and tiw 
political couiJtituI inn of tribes, raceis or nations, belong to 
tlic ii>-r ■.iliiili li i.f priiiLiiy iii.i.oi-timcc, whde the 

KiiliriT.r.ivL' i';itliirr. I'onu Llirvi wt'iiiiii^Liy clitsses of the 
coiiuettive or sociological realm of tpiuuamic unity. 
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The productions of those creative powers are the induB- 
trial trcations of human society, the artistic creations, and 
the scientific croationa. These results of human activity 
in. tiio collective organism of society, are analogous to tho 
szcietioDs, Becietdona and exuvise of the society of special 
organs in the body.* 

Another branch of sociolo^cal investigation pertaining 
to eptoosmic unity, is analogous to that of tho infesta, 
imprognata, recent ingesta, and healthy or unhealthy 
blood in connection with the body : and a fourth branch 
of the Bame question relates to the supernal forces and 
coudifions of exiertence in all realms. These may all be 
tabulated in parallel wit^ tbe correspoikding &ctoTB of 
nity in the individual organism. 

UNITY. 



Y. E^coiDie In- 
X E^oubIi Cw. J n. 



iniUie 



Infeita mud laTutft of kll xtalmM. 
Recent JnguU of til roalnu. 
lacrwB naliHd in aH iHlmi. 

IndiiAiil omtloni. 
AitiUlo cinligDi. 
Bdutifie oroftdoni. 
Sdijim and politital tkoKt. 
Eodiutrlal oluw. 



From this brief oiitlins of what may be called the ana- 
tomy of an indiTidnsl orgaiusm, such as tiiat of the 
hnmsn body, a collective organism, euch as tiiat c£ the 
vertebrate realm, and a sldll more complex o^animi, anch 
as tbat of e^ncoamie imity, we may proceed to a brief 
onUine <^ the twelve realms as intermediate oiganiaps 
<s muverBCfit iHnatralnng the same o^sjuc laws of rard^* 
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nuiiibcr, wciglit, iinil mciiaun.', \is the iiiiirc limited or- 
ganism of tbi? hiiiiiaii bfuly, and tXui mure impartaiit com- 
plex organism of the c^iicuamie v,-oikl. 

This will give ub an outline of the anatomy of epi- 
oosmic rnxitj, mfficieut for one vdnme; but tlie mote 
icstiicted questions of hnman phywcJogy, psychology, and 
Bociology, will each require a volume to complete our 
view of epicosmical biolo^; not to mention the more 
abstruse question of natural orgaiiio method. 



THE VBBTBBBATB OROANIC REALM. 

Systhkhc Akrangbment. — To find the natural lawa 
of order and arrangement in the realm of vertebiata, and 
in other realms of what is called the " animal kingdom," 

has been the object of zoologists in all ages and aU coun- 
tries ; and various plans have been suggeetcd by different 
authors. Cuvier, De Blainville, Macleay, Van der Hosven, 
Owen, mid many other eminent zoologists since Linnsus. 
bave published each his own peculiar system of arrange- 
ment, based on what he deems the leading features of 
orgaiiio sljiicture and diveisity : but none of these an- 
thois agree in defining the principles of method, nor in 
the iipplioation of tbcir views to nnturaJ divisions and 
alUamvii, Tlity dilfor alio in tliL-ir vie«-3 of mctamorphic 
cyoluLion and tliu origin of species. Jiviffon, Gt-olTroy St. 
Hiliiirc, Lamarck, and many otlicr men of eminence in 
natural science, have theorised on the probable develop- 
ment and origin of all known species, including man liim- 
aeit from a few simple germs of the lowest type itnd rank 
in nature. Cuvier and other philosophic minds have de- 
nied the nttionaLty of such a theory, and meiittajiied the 
common foith of ChristianB with regard to the dietdoct 
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creation of each type of organism. Not ouly arc joolo- 
fjista at war on questions of genetic origin, and tlic laws 
of vital cTolutioo, but the rules of method and eksaifica- 
tion are still in a divergent stat«, even amongst men who 
are most eminent in sdence. Some lar atress on nambec 
aa a kej to natural diviuons : othera follow structoial 
pccuharitics. without regard to thconcB of number. One 
nt tl n 1 n 1 i I I 1 1 to 

W,ii„^pHn,.ipl,.sl,,,v.-]..:, m.:,..-.,llv, ,...n;.,..|. 

A.:r,>,-,liiiL; L„ 111,. R.v Ml- K.,1,..,- iLr rniLil.i.v fiiv, 
m I I M 1 I 11 1 

) ( ^httoi plJt th nu I i 1 

Hceratcd both m nature and in »ai-ipturc: ~ Mctiipliy- 

taons of the mmd : muaicums seven principal tones : and 
opticians seven primaiy coloure. In scriptnro ttra ab- 
stract idea <^ tioB nombei is compleleiteu. fulnee*. peifio- 

Iwn: He bolicvea that ITr. Maeleays qmnanes may 
1 I M I 1 1 I itc m\csti- 

III I I tai Liiisia of 

natural diatinctioiia in orgamc laws ot method. 

Bichard Owen makes four pnmary divisions m Lis 
cbaaification of mammalia. - His distinctions of tbe Lyen- 

cephalous. Lmi-ncepkahwi. Gyrcncephalout. and Archett' 



0 all zoologiat 
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th N I 1 1 II t In meat n 

In lieu of the beam alone, we take the whole body as a 
type of unity, and the most obvious naturd divisions of 
the organism, as a bnais of numencal distinction. The 
number seven and the number five ore there combined in 
tha primaiy ^^atems and the special o^ans of senaalioiL 
The seven systems are the vascnlsF, the digestive, the 
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generative, tlii; nervous, tlie cissenus, tiii: muscular, and 
the outancoiH : i]:' i.^r liH'.-^tuLiHny f^riiics or special 
organs of coihuineih iiIjoji \iitli the outwanl world, arc tic 
DiganiS of taste, smell, toucii, sight, and Learing, with the 
special org&na of an opposite character behuigiiig to the 
same aeaee. The vascular ByHtem is tlie only one vhich 
differs, in onr definition, irom that which is commonly 
received ; aa we include air veaiscis, blood vessels, and 
water vessels, or tins n-.'ipii-alori/. the circuhdonj, and the 
iirinatori/ apjiEiratuses in one s;"stera, the fiiuctious of 
which are solely conneeted with the eliiboi iitioii and the 
disttihution of the blood. 

This priiieipic of iin.tur!d division in a complex or- 
ganism, auggeats the idea of a similar numerical law of 
distinction in the parts of a collective organism, such as 
that of the mammalian class, (o which the hninan type 
belongs. The collective ideal tjpe may diff^ from the 
individnal type in some minor points of structtiral deve- 
lopment, such lis those of a prelicuailo ti-unk in the ele- 
phant, a marmpium in the hiUigiiroo, i:hei:h pouches in 
monkeys and in rodents, (iiial sacs in the vivcrridiu, mem- 
branous appendages to the body and limbs of bats and 
flying squirrels, and other special points of confoimation 
in certain species, hardly shown or only radimentally 
developed in the highest individual organism, snch as 
that of man : but these diversities may be embodied in a 
general fo [■mill a of method, including all the individual 
varieties of tj pe and form in verlebriito organic structure. 

Let ns sec, then, how this law of older in organic 
grouping, as exemplified in the human body, may be 
applied to that collective organism of vcrtebrata, embo- 
died in tie class mammalia. Seven iiatund alliances may 
easily be placed in parallel with the seven systems of an 
individual body; not, perht^ with any preconceived 
idea of analogy or ccnnreeipoiidency, bnt msrdy as a 
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foct of natnial o^anic anbdinNoa and oitangement : 

BSVEN AUIAHCEB OS UAMHALU. 
1. Ths ubhn^u Allluofl. 
1. Tha |iHhHiu illiiiica. 
1. Tht pluUgndtl ■llluui 
4. Tks digitigndiil ntlbiiicg. 




diviaion into natural ordeis will justil'y them. In the 
pitheciii£ 01 iyjaj^^mtij^nni ^li^ucg there bjtq two mders ; 
i. e., moabeja and lemara. la the |ilaudgrade allisaec^ 
the UTune and marsupial ordera. In the digitigrade 
alliaiice, tiie feline and caiiiiit; ordi-rs; each contiiiuing 
a ulidi visions "to be uoticetl [H'esi'ijlly. TLe riutlu'opinc or 
bihianal alliance forms but one order, and this contains 
but one family, and indeed one species only : and yet we 
place it in parallel with the whole nervous system, which 
ranks even higher than the other Rystems. The brain is 
the recogniaed organ of the mind in tarn, and mm is the 
acknowledged bead of the creation. The equine alliitnes 
also forms wie order only, or one &iuny. The mmina&t 
alliance ia much more complex, and may be naturally 
subdivided into homed and hornless orders. The pachy- 
derm^I idlliiiice properly so called, forms one order only ; 
but the lo'lrntH tuv so nearly allied in many pointa of 
form ^Liiil .-Mnu'Luii; nith the pachydenue, that we place 
them together in tlic same alliance. 

D^milions and dmotninaiiotu. — We need not here 
discnsB the quntion of proper names for theae orders and 
alliances, as it is quits impracticable to give aocntate 
definitions and denonunationa vitJiout creating new words 
which aie otfjecdonable. Monkeys are not quadnunanal, 
as thicdr feet differ from their handa, although the fimr 
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monkeys in liia onlcr of pnmatoa. Ciivicr separates tlie 
bimanal from the quadrumacal order. Huxley fcUows 
LinoKus. but sepiirates cheiroptera from galeopitheciU, 
which he places along with mun aa t\'pc3 of one order. 

I tunld 1 i t 1 f ] k 

b tw twat 1 i I II 

galpth fmthlklt hi h 
eettcs. the lemurs, and the monkeya. The hyrox forms 
die linTf between the rodent and the pachyderm, having 
the external fbnn of the hare with an internal Bbwtnre 
akin to those of the tapims and the rhinoceros. He 
gill mtl Iklf II Idth 
11 II I M 1 1 1 1 

tl ' 1 1 1111 

tl I t d I i 11 t t 1 rm 

link between the ursine and marsupial plantigtailca. We 
might, then, link the rodent and the pachydermal orders 
in a,hyraa:ine alliance: the homed and the hornless rumi- 
nants in a giraffial alliance : the ursidte. edentidie. insect- 
ivond^ and maisupiata. m a myrnmcophagitd alhance: 
the feline and canine fatmltos m ap'o/cZiite aUiance: tlie 

h mpte 1 m I J k 11 B t 

f 1 1 1 I I I 1 1 Th 

II 1111 1 

Uio-^r which -..■ciu moa suuplo julh, ciu,',du,d;.ji-aihil, 
pkitiii'jradal. aiii/iropmi'. equine, bovine, and porcine. 
If we could venture to create new namea for all the natu- 
ral orders <^ mammalia, we ehould select some of the 
moat atfiking characteristics in each type aa a haaia of 
denomination : and these are necessanly eidier Btructoral, 
functional, or BOOiaL The latter is the most defimte 
characteristic of num, as he is the only Teligiona type t£ 
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vertobrata, Many otlier animala are gregarious nnd co- 
operative, but none are strictly eociological or rational. 

The word bimanal is not u fit denomination in contrast 
with qoadrumamd, hb both types have two bauds aad two 
feet; the hands alone being msiJceiUy prehensile organs 
in man, -while both hands and feet are almost equal!; pre- 
hensile m the monkeys. It would be difiicult. however, 
to form perfeiitiv appropriate namis lui- ono tamily 

c ramnn f im-! i, i i 1 'l 

fi nils ar i >w u j i i oiti u th i u i 111 l.tt 
(Ultv f,i kirlatii mil il->iii. nu] k ( i lUii juud 
would be uiifaTiiiUar, Gra k and Latin hybrid compounds 
would he more or less objectiouablu. Common words are 
msufficient for very accurate and numerous distmctions. 
The only practicable method seems to be a combinalaon 
of the most widely known terms, irrespective of scieutdfio 
fitness or unfitness. 

AntbropoB and pithckos may be taken as radical names 
for antbropine and pitheoino alliances. Primatial may bo 
.substituted for quadrumanal; but tbat includes man witil 
the monkeys, on the Linmeon plan, which is not a truly 
natural connexion. Natural divarication is the first neces- 
sity: sppropnate denomination secondaiy. We attend 
to'the most important, and leave the olier to future 
improvempiita, Nic jiiimen winch Imvc the least dcfiuLte 

lii'U. ■ml 16 ,/ Ufii, n<,hi—].[i- siMaallnnMS 
form a dozen ordcis of mammalia, which may be placed 
m parallel with the seven systems ot tlic body and the 
five orders ot the senses ; to show that one law of pri- 
mary distinction IS common to the individual and the 
colleetire complex organisms of the vertebrate realm. 
This law of order is still farther illnetrated, if we place 
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tie oyiparoua tlassca of vcTtc])rata in pamllcl with the 
coanectivc tissues of the mdividual body ; aud the gene- 
ral conncGtive elements, which are common to both the 
individual and the realm, in like postlious of relation and 
impottamce. 

It is a cniions &ct, to Ba^ the least of it, that the most 
naturaJ and obviouB suMivisions of the hnman body and 
those of the whole realm of nrirauiams to wliich that type 
belongs, should fall into uij ■ I'.'iii. "1' ( [ili^r, iiuiiiIjit, and 
arrangement so abdolutily, in;it iiu Juimau ingenuity 
could alter the diatriliutluu without doing violence to 
nature and to common sense ; and IIub we verily believe 
to be the case. It proves that there is a common law d 
Btmcture and divoraiiy of form, in complex organisms, 
botli individual and collective : and abo that, hy oareful 
oleervaticin and anel^is, the human mind may penetrate 
into the apparent myBtones of nature and andoBtand 
her laws. 

The followmg synopsis is esactlj parallel with that of 
tbe human body, and farther diviaiona proceed in the 
same manner. 

HYNTHBTICAL SYHOPBIS OF Y£RT£Bll&TB BEALH. 
Z. Sjnuiuo tBlDnmenta sf mnabntL 
T. IngeflCa Bud infHtt of TertebiBte. 

X. EiuTin mod iKreticiiiB of vertebnta. 



■5, Martbpial ordv. 
IT. Authropinv ofdn. 
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Orgahio Unitt of Complex Oeqikismb.— As the 
connective tiBsues of the hnman body run panllel witii 
all the mam baaues of die otgans, so the oviparooB olaaaea 

of vertebrata run parallel with the mammaba m many 

pnmf= nf ^tnirfnre and dlviTfiitv of iiiilnts. Tn l)Ot]i casra 



comjiicx orgauisins causes ti 
uostance (glandular tissues ii 
realm) to run purallel with ai 
while it moaoulates with fou 
another sapcct. But these ai 
may be left for another plai 



the body and birds in the 
order only, m one aspect^ 
r of the seven alliances, m 
1 questions of method which 
-the practical illustration 



will be most evident in the Bubdmsiona of each elaaa. 
To begin with the genera! oonneotives of the reaini, under 
tlie letters w. x, Y. z. We subdivide them, as m the 
peraUel synopsis of the hnmaa body : each lettra mclnd- 
ing four Habordmate claases : thus — 

r H. Dif^ uurim ,~vplia pf/oed, M 
Z. DjIimicfoKMofJ U. Ditorcnl dim>tio tlBmenK. 



OfljiHOlu di 
n Tvtebn 



Extinct typa ^etifami deim. 



W«^eed not dwell on the difEerences of type which 
distinguiBh birds, reptiles, and fishes ; nor on the extinct 
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species of eacli of tlicse tliT-cc cliis-^.^s ; and it is lianlly 

of each class arc iTry iliffcreEt ; tliu clotliiug aeci'etiona 
are also very different. The feathers of birds differ widely 
bom the scales of fishes, aiid both differ from the har- 
dened coveringB of the reptile class. It is also by the 

fos^ik anil pctrifaotum^ of o.xtiii^-t ivmiiins i.i cl^t^s, 

incubation are difi'ercut ; and the vccniiii wbieh infest 
birds are difiercnt from those which infest reptiles : these, 
again, are not the same as those which infest fishes. The 
nature of the food is not the same for every clasa ; and 
the blood of fislii'H differs, to some extent from that of 
rcptilea. wlidc tliat of birds U different from both. 

Ih [1 1) f hi I I n rd'" 

are rj 1 ti 11 II 111 I 11 

suitable t I I I 1 1 | 1 1 

offoodorno I 1 tl i 1 1 1 

or gestation, are not the same m the oviparous classes, 
and they are stJl mote different in the viviparous claaa. 

We need not dwell on any of these points at present, 
as our only object la to slioiv tlic onli:r which is manif(;st 
in the relations and divnriU'i., !■! tonii luiil luiietum m 
complex orgamsms. boLh i.liial mul colKvtivi-. iiii: 
subdivisions of each chu^^ arc not Icf^s markfLl illustra- 
tions of the law of unity, although the presiiUD st,ite of 
knoivli^d™ in zoology is not as perfect aa it shoiikl be. to 
enable us to class with accuracy. ,ill the secondary aub- 
diviaioua of each group or aencs. The foUowing distinc- 
tions of scries or femilies in each alliance, therefore, can 
only be deemed approximative, until further light has 
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been thiowu upon the qneatioii by a fiill inreetigaituni. 
The parallels, however, are as cunous as thej are mter- 
eatmg. even where ao poaitiTe analogy oi coneepond- 
ency are mamfest at osce, on aaperfioial companaon. 

Anomaltnis Types and Apparatui. — la the parallels 
between the gaven ayatems (rf the body and the seven 
allmncea of the mammalian class, the domraant character 
of c^ich Pviitfin :ni(: ■■iich daS3 is (jiisHy rtisTOmral in some, 

pi 1 ml Lini, ml Oh fLlmt apcLu's nliilo 

the aciicrative pcciiluii-itits of stnicture aad of habit are 
iLuiiiii'BtIv pii^dominant charactoriatica of the piant^rade 
alliance, buara liibcriiiiti; during tie period of gestation, 
and kaogarooa replace placental by lacteal nutrition, not 
m port only, as other mammals do. but altogether, from 
a Ycry early period of embrjDnic evolution. He pachy- 
dermal order of mammalB is moat remarkable for ite de- 
velopment of the cutaneous system : and man is most 
couBpieuous for his development of reason m connection 
with the bram and nerves. The other systems of the 
body are not so obviously predominant in the different 
alliances with which we place them in orgamc parallels, 
but there is no apparent causa for placing them other- 
wise m correspondency, as &f as present knowledge of 
pecubantieB dictates to ub. We have m our own view 
numerous points of analogy i» many caws nf apparent 

tions. svliich would lie out of plac.; ni lliii scant uuUine of 
the ayalPm. 

Ihe natural subdivisions of each system and alliance 
are hardly less conspicuous in some series than those 
already noticed, and in others hardly less obacurely indi- 
cated. The distmctione are obvious enough, but the 
paisUels are not do deafly analogons in any sense but 
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tliat of mere iiMmcikiil arraiifii'mpnt. Still, wc onsily dis- 

th.ai' i.-i J.') .Ihi'ct iiiL.ilii^rv ;i])]i,in'iit, tiiijrc ait pavalleia of 
normal or abiior»ial elioractuiatjca in each caae. For en- 
ample, in the vasciilar ajstem of the body there ate three 
Domuil series and one ambignoiu apparatiu ; and bo of 
the qaadrummiiJ order of mammalia ; thtu-— 

SIHTAL OtlBER OP PITHEOINE ALUiMCB. 

{II- rviiilical ttntitfUaod'nudtinutrro. 
Ll^ Uriiiktory HritI of lTfttcr-T€IHlt. 

Qiudnnuii^ J n. C4b[dB, or Anerian Dooleji. 
Ordn. I^O. ^mud^^ old wgrld.mgnkvjt. 

In this parallel, the placental blood Teasels are a tetnpo- 
laij and supplemeatary Beiieg of the vascular system, and 
bnta are an anomalous family of mammals, most mark- 
edly akin to monkeys and Icmuis ; and as the umbiliail 
Vi^^scla are liuka between the |ilapt'ntal aii.l llie viseerd 
blood vessfla in the faitns, so (he gak'!i|iiiheeus forma a 
link between the ljuta and monkeys, ehowing that bats 
could not poisibly bu tliiSKed with ;iny other tlian the 
pithecinc; .alliance. The Americiui monkiyB arc decidedly 
different, iu many points of structure, from the old world 
monkeya, aud the marraoaeta, according to Cuvier, form a 
scrieg or a family distinct from cehidffi ; the latter have 
geucrally tliirty-sis teeth, while the marmosets have only 
thirty-two, like the proper monkey tribes. Some of the 
8!iki tribe of American monkeys might properly, perhaps, 
be classed with marmosets, but this we leave for future 
consideration. 

Cuvier mokes three primary distinctions of quadru- 
niaua ; wioni^ mamoceU, and kmwt ; placing near to 
them the bats, which have muuerouB affinities of strao- 
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tore with this order. Bats are evidently flying monkeys 
and should Ije classed 03 auch. Some of the specieB hiber- 
nate, and this is a prominent charaeteriBtic of the ursine 
order and of the generative sj^tem. Placental circulation 
oontiniies only during utertae existence, and ia dierefore 
mainly jMnnected vith the generative function of gesta- 
tion. Bats, or hibernating flying monkeya seem to cor- 
respond to this Biohiguous liijc between the vascular and 
genBiatiTe ^>stems in the body, and hence we place them 
in parallel witb the placental circtdatory aeries of Teasels. 

UIHDBAL ORDER OP PITHECIHE AILIAJJOB. 
rH. OlpiBaritl. 



Isidore Geoffroy St. llilaire divides tlie ordoc of " pri- 
mutca" into four primary KC;i-i('fi : nimiaihe, hmitrkUif, tar- 
sidm, and cheiromydts. Tliia docs not agree with that of 
Cuvier ; and where such eminent zoologists cannot agree, 
we may conclude that mnoh obBcnri^ prevailB in this 
department of natural adence. All agree, however, in 
separatmg monkeys from lemiira, and that is our first dis- 
tmction. Cuvicr separates tlie miivmosots from raoiiki^ys, 



the monkcvs of the Mv.r .uiitiiii iiL. Ji;.i]iLr.-'lH im 
doubt quite distinct from other jilatyrhiiia, ; but we think 
tliat the moat obvious primary distinction of platyrhinal 
tribes is that of prehensile tails, and non-prehensile. 
Tliis would place the saki and the brachyurus along with 
tho ouistili and the tamarin midas, in one aeries ; thus 
fiffnuDg two tribes, differing mainly in denlitiini ; the 
procUvidental tribe of nonfffeheniible taila, inchiding the 
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said and die braciiyurus ; the hnpaliiui tribe of nonprc- 
hooBible tails, die ouiBtitis, and the tamarius. 

Zoologiats have lately divided tlie indrisidffi from the 
lemnridte of I^. Geof. St. Hilaiie, and with this diatinctioa 
we agree. There are sereral spedes of veiy Bmall mouae- 
like lemuTB which may be daaaed with Uie tarmidta of St 
Hilaire. and by substituting the word mydemw^dce for 
tiii^^itb; we iii:iv tdrm a ii^Ltiinil (livimori. including the 



an- not ^1! ot tlit'm. priip(;rly apiiiikmj. orgiiris ot Bi-nse, •■li- 
thoujjli tlinri! iH tio doubt a special fuuction of Houaatioii aud 
monition in each one. The nose is the organ of the sense 
of smell and the passage of an: U) and from the lungs. The 
nietbia is Hie special organ ot sensation and mictuntion, 
in connecdon with the nrinatory Herius, Tlio lymphatics 
and the lacteala are the special organs for absorbing lihylo 
from the digealive system nnsl lyin]ik from nllu'r p;vtt3 of 

Tlie capillary ^-.'-^svL/ljoth aL^iorb and i-'.-iULle tbc serum 
of the blood for purposes of circulation and nutrition. 
There are, then, four series of inoeculatoiy oigans in con- 
nection widi die Taacolar syBtem, and distinct from diem, 
as special mgans of ingress, egress, absorption, and ex- 
change. This inosculatory .subsystem may be classed in 
four series, in parallel fL.iir ili-rl-n'i nes m iamiliea 
of lemms : thus — 



The difieient Hpecdeac^mysIemniidEe (tai^dce,etc.) have 



0 tlie ,liif, 
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■. (.In uopale. nyeticebe. 
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1>ccn. already named The senea of mansioffi containB 
ibe long tailed indns. the short taileil mans, the avahis. 
and the propithccus. ThB Heriea of lemuriilro eontoius 
the makilemur. the hapolemur. me ioitiicmur. ana ihc 
perodicticos. The cheiromjB is the only known epeeieB 
of that type: and thus m both the mtiividual and the 
collective orcanisma, this series is Bimpie aim almost radi- 
D \ L il E 

oi ] i modom natiiralisls have followed 

his esamjilc lu part; but do not include the Lais in this 
order. remove the genus hoino irom this unnatural 

slliance,and make the ecectt^jiade aothropmeCirderdiBtmct 
from the pedimanigrwle pitliecine aUiance. The gideopi- 
thecns unites the bats, the lemurs, and the monkeye, in one 
naturaJ alliance, as the hyrax unites the rodents and the 
pachyderms. The proper name for these alliances would 
be galcopitJieciue and byraeinc, as all the families, and 
both the orders, meet respectively in the structural clia- 
racterisiics of these two representative types. Anyone 
who looks at the galeopithccus or Hying lemur, may see 
at once the link between the bats, the lemurs, and the 
monkeys; and those who know the osteology of the 
hyr&z. Bee at once the external form of a hare, combined 
■with the internal structure of the tapirus and the riiiuo- 
cetos. We may itsc the tfrm liyracine alliance in one 




again, we have the link between the feline and the canine 
tffes, but the usual term of digitigtade alliance is bettec 
tium a new term, aneh as pandine or procyonine alUance. 

Ae the £gefrtive gland dnote bold an intermediate rank 
between the digeatiTe senses and the main organs of l^e 
■Hmentaiy canal, so the vessels of the imibihcal cord hold 
an inteimediate place 1;etween the vessols of placental 
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circiiliition in tin; motlicr's ivonib am! tlioao of general 

giiiit, of ilii: humiin h'."iy, thfi-i-ruif, i'uim a parallel with 
the anomalous types in the collective reaJin. 

The main divisions of the digcetiTe system, and those 
of the di^tagrade alliance, may be placed together in the 
following parallel, or thej maj be classed bother in con- 
seontive order, instead of Bepm:at« Hystems ; 

I?it lUgaHvi gtaad-Jiieu, 
Tbe dbodeuum. 



Enhydiidie (BBala kud oltai)- 



■0 order, the two sj'Stcma may be thus ar- 
ranged ; and, in the body, the digestive series do occur in 
this order. 



Tbe first three series of digitigm.ks in tlus eous,>cutive 
order of arrangement need not detain us, oa they are 
already reccgniHed by systematic zoologists. In the uxtJt 
series or &mily we place the common otter, t£e onhydra 
or sea otter, the seal and tlie walms. The seventh series 
or the family of mtratelidie ia well defined, and need not 
detain m ; bat we may observe.that tbe traoaitioii from 
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the muatcla to tlic otter hau been too little noticed ; and 
the easy gradiition fruiii tiifi ottisr to tiie kalan or enhydra, 
from this to the sen], and from tlio Heal to the walrus, has 
been hardly less neglected by zoologLSta. The latter type 
appeaia to be so &r lemoved from that of common di- 
gitigiadee, that it has not heretofore fbimd a place in this 
alliance. There 13 a marked ditference between the walrus 
iind tiip (1(1^; and so there ia between the large bowel and 
tht -.iil.lII iihi'^'k;, . In the fourth Beriea we place the 
suuiijihiiiLLL'r.Lili^ ;ihiTr!int genera of digitigradea — namely, 
procyon. jiosua. ailurua, and cercoleptes, or lacoona, coo- 
tiH, the wah or panda, and tlie kiiikajou; to which ahould 
be added liie bintorong. 

Most of the feline order of this alliance have retractile 
eliiwR ; althoiTgh the hiintini; cht'etah amongst ftliin s, :iiid 

(hycuidoj, ciiiiitlic, cnhyJriike,) have uuietraclile cIllm-s, and 
hunt their prey, instead of watching for it as the felines 
do. There are exceptions to this rule, howovor, in both 
orders, and it is difficult to find a general and uniform 
character of diatinotion without exceptions. All general 
diatinccionB musn he taken, therefore, in a qualified senae. 
The words "" felme and 'canme belong properly to Mng^e 
piDiips. and are. perliaps. too special to denote their 



;i ji II <iii h.iiui' ■. ul may not ho 

out ot place hero, akhoush we m.uai; defer ail abstraet 
questiooB of method for the present: 

Id the hqmao body theie are seven ByHtems with dis- 
tinct alliances of series in each Bystem, and these sericB 
areof difieieuttndersin each aBiuice; but die metliodical 
ocamdeiation of time ayatems and aeries may be varied 
in acocodaace vitb our own convenience in deeoriptirs 
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Brrangement T h In ftLe 

digeatife sysl 

adistinct orJiT imr 'iiii'i riiMi'i, 111 ui'iMiii'. nr riiii- 

nectiTelj, as they occur m cocBcuuLive uuioii ui the body. 
In uatur^ the mouth and (Eaophagua, ika Btomacb, the 
duodenmn, the sdiaII inteetitieE^ the lu^ge bowels, 1^ 
rectum, and anas, sncceed eacti other m mttoial Ben«ai 
while the digeanve giana-aucw oeiong some to one senea 
and some to another, but most conspicuously to the iuos- 
cukt«ry senses, the mouth, and the duodenum. We may, 
then, describe the main series cither in the contrasted 
Older of voluntary and involuntary series, or in the conse- 
cutive caderof mechanical arrn-ngemcnt ; and the digestive 
ghmd-ducts may bo also described eitlicr together, aa a 
general hypeivseries in contrast with the whole digestive 
Bystem, or connectively as they occur in mechanical asao- 
oiation. 

The same diversity of descriptive method may be 
a])]i]ii;d ahn to the digitigrade alliance of mammalia 
pl;.i-i.il III ]iiii,illi ! with the digestive system, and it may 
rcijuui.' null' J i.:in. t"ul study to form the parallelB of all the 
series in natural organic correspondeni^. For instance, 
in lieu of placing them in consecutiTe parallels as felidce, 
hynnidra, vivenidis, ctmidcB, eobydiidesk mnstetido^ and 
profelidffi. they might, perhaps, be thus arranged with 
eqiinl propriety, — canidse, hjenida^, viverrida;, profclidis, 

which dues not .-n'ljiii tii hi- as natural, "\\"e do not pro- 
ftiis to give a peifeiit application of the law of natural. 
cori-cPi>oii(lL'ncy in our (irganic panJIcIs, but a suffident 
appro.>:imatioji to illustrate the general law, loaviBg all 
questions of doubtful accuracy to be discuBsed in a more 
elaborate part of our inquiry, when the principleo of 
organic mctliod arc considered in llie abstract and Apart 
&om special apphuations. 
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The ursine order.— In tLis onltr we liavc a like diffi- 
culty with the name, as tlircc distiuct famihea arc iiichidod 
in one primajy division, namely, ui'sida, edmtida, and 
inseccivorida. The latter have heen clasaed as distinct 
orders, but tbcy ore only enldtLed to die rank of ^miliea 

Nearly all maraupiiJ ammals are more or leaa planti- 

gntdr.; aEul ;i« the :.,T.\nc<■,T^(■T ha..: <!r.seHl,nl iinM'uri.ivo- 

jiiBt :i^iVL'll ciititLd tu tank iid a tsub-cLLS.i as the 'nou- 
placentol morsupiata. which have had. this honour moiuly on 
accoimt of iJieir diverae habits of feeding, whiohweie placed 
in parallel iriilL those of all placental ^rpes, Mannpal 
types are merely aberrant fomiB of plantigrade mammalia, 
neither more numerous in species aor diveraificfl in atnio- 

I'ldidi'jnide ullktiii.;-;, — The iiliuitigradf allmnce ia 
pLiced in parallel with the generative system of the body, 
tind the following series in each are obvioosly natural : 



The soies in tiieae coders ace qmte distinct and natural, 
bnt the names are more (s len defective. Hie bears are 
a very dietdnct &mily, and 80 aze the insectiTOridEe (molee, 
fibrewt, hedgehogs, etc) The edentida (itteloding' stotli^ 




Gauntlra 
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anteaters, armadilloa, pangolins, ete.) are also a recognised 
family, altliough tlie name is aooK^wiiat inappropriate, as 
all tie apecioa are not devoid of tectls. Tlie same may- 
be eaii of cdento-marsupidm, but a collateral name aoema 
preferable to one of no definite meanine. In the moren- 
pial order the diflerent eerics are na well marked as in tha 
nraine order, Diisyunna. clidcl|ihm!i. phidiidiiistinii. phas- 

bc placed (ni conLraat with the oduntulie) :ib a distinct 
£imily of the nmraupiat order. Some of the smaller types 
t£ maiBopiata, wMnh are moatly insectiTorons, aldiongh 
not hitherto recognised ae a diatanct fiimilj, migbt very 
properly be classed in a distanct series responding to the 
insectivondfe of the ursine order. In this family of wn'cro- 
marsupidiE (or insectivo-maraupide) we place sneh species 
BS those of dromicia, tarsipes, didelphiu murina, phasco- 
gale, etc. The monotremata, containing the platypus and 
the echidna, have always been rccogui»cd !is a distinct 
fitmily or aeries. Extinct types of this allimice arc mote 
or less nnmerom in each series. Ursua spcleeus, mega- 
llieriiim, aad many other eztdnct types of both the ursine 
and marsupial orders, are too well kriown io need ennme- 

Aiid hryv we mi^lit dbpi^rs'i' thiit tlic ni onotremato form 
a ii.^ii'i.il .ii.'. '•\:^--r\: i]\r iw-n (iiv'rv,^ of tluB alliaiiee, 
hriiij; ;lI (iliiT .ik.n Id la'diji'lionti in CNtcnid ibrm, and tO 
marsupial animals in oatcological structure. 

Anthropine aRiance. — This contuna but one order, tbat 
of masi and dus order contains but one family. There 
aie sereral varieties of die animal or physical man, and 
that ia aH we have to ctmmder in arranging the different 
alliances of &6 mammalian dasa. Men as an animal is 
one thing, man as a human being is anoth^. There are 
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hat few ntcea of the Ijimanal series that have yet been 
somewhat developed as i;i.tloiiul aiii] eodal beings. As 
a, vertebrate aiiimal, man. is distinguished by a veiy alight 
divendlr^ of form compared with that of the anthro- 
pdbi ape, tiie do^ the bear, or the pig; but as a moral 
being he is quite distinct^ 'whenever he attains to the dig- 
nity of that estate. It is not^ however, as a human being 
we have now to deal wiih the bimanal type, but aa au 
order of peculiu Btmctuis in the mftmmfJiAn claBS, We 
have had dsewbere to deal with man as the head cf the 
Creadon. 

hi otganic parallela of structare man olaima the highest 
plaee in the devek^unemt t£ brain and nerves. The natn- 
lal divinona of the nervons system, therefore, should be 
those of the hnntan raooa in a purely physical point of 
view, da nervous systtm may be variously BuLi.li\ i(.li.'<l, 
according to the r^onal distriliution or the futittionul 
lues of the different parts. In form and function nerves 
resemble telegraphic wires, communicating some kind of 
radiatoty influence from the body to the mind, and from 
the mind to every part of the body ; and hence they have 
been classed as eenaor and motor nerves. This gives na 
only two distiiictiona. 

Conductor nerves, sensor and motor, arc composed of a 
white substance terminating in the cerebrospinal 
centres, and in the peripheral or ganglionic extremities, 
amidst a gelatinous vesicular grey substunce w hich accms 
to be the arlicnlai or connecting medium between the 
pl^iioal snbstance of the body and the superaensaous 
forces of the aooL The distinotd<m at nervous matter, 
then, into white and giey sobetaocea, gives ns another 
twofold distinction. It seems to be as difficult to find 
eomplexi^ of form and straotore in tiie Mmm aystem 
as in the races of manlond. In either ease the whole 
system or alliance wonld t^peai to coiiHiBt of one oidcc 
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nnii orL'iiii. j iii: nuics m iriiiiitiiiiii aic, fiisii vitv iiiii<:ii 
diTeim£ed m minor poutta of fbim and feaLuie, though 
vety &mtlv marked in vanetieB of organic Btraotnte. 
Differences of colour ana complexion are numerous but 

msignificant, and other diversities of race are hardly more 



iiivrttiiiu'ii 111 iiiriii [<:iii;iir<: ii>r oncii xiii'iiiiLi region 

and Bociety upon the globe. And yet the nervous ayBtem 
in the body is not leas complete, nor is it less distinct and 
general thiin nny other system; nor is tlie erectograde 
bimanal type of vortebrata less distinct and general, ai an 
alliance, than the more complex alliances <^ vettebrata. 
The moat complete geographical distinctions of mankind 
are those of the European, African, the Asian, Austnila- 
flian, and the American diviiicms of the globe; and these 
may be severally subdivided into tropical, genial, tenipc- 
late, and variable clime races. The tropical races of 
mankiiid diff^ aomewhat ircm those inhabiting the tem- 
perate zone; and tlioBe of an intermedute latitude differ, 
agtun, a Lttle from the tropical and the temperate dime 

races; and possilily may dcl.rt some diffcrwee from 

wliieii are Libservcd in different f;imilies of the inferior 
animals. The nerves may differ also slightly in their 
structure and peculiar modes of action, where the different 
organs have peculiar functiona influenced by the nerves. 
The mind is conscious of sensor and motor action in some 
P&>^ of the body, nnconsdons of both in other parts, 
while there is a third kind of action whidi is both con- 
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Bcioua and involuntaTy^ Tbcre arc. then, vu 




luntary, and spoataneoua or rctles aciionu 
autocratic, automatic, an-! ■"■t'-'"^" --t'- 


111 mil iKidy; 


QUCOQBcious, and mixed; tlio latter kind hi. 


DUB, 

1 h con- 


Bcioua and involaiitai:}', and tlience calk'd a 


vto. 


bbH, and tefeioa, perfect ov i^nriinii'ii']. nuiiii' 


nan 


RtceB Beem conscioiis of morul dii/nii^ and 




while others aeem entirely uucoubcioub of 


id a 


third variety may claim a place between 


fieae two, aa 


heing conacious of right and wrong, but toi 


} impulsive to 


coutrol their appetites and passions. These, however, are 


moral more than phjKcal distancbons, althc 





msj be pl^ncallj' oi^snissd vith such pecuIiantieB of 
&ame as may obstruct or iavour the development of moral 
and of mental powers. Th f n 1 o-v. 

will probilily die out, hi 
each savage region of tlie [el- 
lectual races of raauldnd I 1 t 1 i ick- 

ward races may remain sa tree servants and intermediate 
agents between the higher human races and the animal 
kingdom, as the conductor norves are intermediate agents 
between the central and penpheral vesicular grey sub- 
sCance which cotinccta the phyBical organs of the body 
with the auperscnsuouH forces of the souL Meanwhile We 
may form a general distiiietion between tbe white con-' 
dnctor-nerves and the ganglionic substance, and a sinular 
distinction between the iiiferior and the superior races of 
humanity. 

There are transitory forma of nerves, no doubt, during 
the uterine period of existence; bntweknowofnoexlinDt 
tsces of men as yet, slthon^ several known races seem 
to be threatened with extinction as civilisation spreads 
withont being able to absorb them. This nay suggest 
Ihe idea that man is not yet bom collectively into a worid 
of perfect sorasl form and Kght, which is evident enoo^ 
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from actual f[icts, witliout analogy or pliiloaopMc infer- 

C0Nt-LiCTl.S(i 'J'HtQl!ll.!s OF ZOOLOOIOAJ. Cl.ASSlFICA- 

nON. — Mr. Huxley connects the evidence of " man's place 
in ueiare" vith two dktiiict the<»ies : the limifeaii thecoy 
of dsBuficalioii, and die Darwiniait theraj of die oidgia 

and transmutntioa of species ; neither of which are suf- 
ficient, even with the correctionii of Ciivicr und other 
eniinent zoologist? for the one, nor ivitli the limitations of 
Mr. Husley for tlie other. There is. in f^iet, no valid 
Bystem of divarlcittion yet ; for all the leading naturalists 
of the present anil past ngea, differ in their views of 
natural distinctions and orningement. Two special works 
on this snbject have been written by two of the most 
eminent zoologista, within the last few years, and neitber 
of diem have ^ven a satisfactory explanation, cither of 
die prindplea of agreement and subordination in struc- 
tural diversities of form, or iti the psychological diver- 
line of subordination in the seven great systeraa of any 
^ven l^pe of organiam, aome have taken one aet of 
organa as the most prominent chaiacteristic of a certain 
type, and some another. If we glance at the cIbsb mam- 
malia alnno, flie primari', Reeondary, tertiary, and nearly 
all i^rticral divisinn-j nlovv t[i,<^i- of ei'nera and speeics, 

terns, bearing the names of Aristotle, Lamarck, Vicq 
d'Azyr. Dg Blainville, Milne-Eilwaivls, Lcuekart, Oken, 
Kicser, Bojanus, Spis, Huschke, Cams, \'ander H<even, 
MacLeay, Swainson, etc. All these authors differ more 
or less in tlu ir ideas iif what should be the natural limi- 
tation of cla^sej, orihrs, families, tribes, and genera; 
agreeing only or mainly in those of distinct species. 
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It would l>e tedious to annlyac tlseir leading views of 
classification on structural, cmbryological, iinit ^=(^-(^!dll;d 
"philosophical priiicij>lca ;" but we may rcfej: tin: icadcr 
to an Essay on Classificotlon by Agassis, and to Eiehard 
Owen's work On the Ckut^eation and Geographical 
Distribtttiott of the MattMntdia, where all theee different 
sjBtema are explained and critioiBed 

The difltinetioca of species and varietiea, tribes and 
families, are mostly correct in all these writers, because 
structure and habit alone are aufSeiont for such limita- 
tions and connections. There is also litllc difference in 
the arrangement of classes ; but orders and alliances are 
nowhere Bxcd on satisfactory principles. One ivriter 
dwells on one act of structural features, as a boaia for 
the natural aggregation of difTeront groups, while another 
holds a different view, and gives a different amngement. 
Oqt views are wsxranted in some degree hj aU the lead- 
ing naturalisfa ; for where we differ from one, we agree 
with another, citlirr entiiL'lv or proximately. None but 
LiiiuruuH pl;u:r^ i . r I ■ ■ ; w , ; I monkeys, nor does he place 
w-kiki, niili p.ii lijMi'i iJL-., .-I ■ iiiliance; but allacknow- 

We have a perfect type of order in the human body, 
from the highest to the lowest limits of divarication. 
Here we find classes and subcla-sses, alliances and ordeis, 
families and tribes, genera and species : and ae these 
divisions are found in all organic bodieo, it is easy to per- 
ceive which set of features is predominant in any type of 
organism, or group of organisms. 

This alone is not suSeient for a parallel between the 
individual body ajid a collective class ; but it is enough 
for minor limitations and connections. We could not 
know from Btructure alone, that the mammary glands of 
the humaa body, especially in man, belong to the gene- 
lative ^ratem or alliamce of otgans J but we know it from 
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their fiincbiMial charactcriBtics. We could not tell 
&cm Bbnctuie alone that the kidneys and the lun^ 
Iieloiig ta the vascular system : but we know it la so 
from fimctioaal characteristics. In fact, the kidneya 
never, have been, tliat we know oS, cussed as an appsr 
latOB pertauung exclnsivelf to the TBScular alliance, until 
we ouraelves observed the natural order : for the usual 
mill I 1 t ! tl K d J th th 
gr.,icn:(lv ^y:-Um, ii.. ii '\y:,'i,iio-iiHniiiy apparatus." 
II I I 1 1 It J 

1 t i 1 11 1 1 F m his 

one oversight alone, ihc human mind had not perceived 
that there were seven complete systems or alliances of 
organs in the human body : and that " order, number, 
weight, and meaaure, could be analysed and found oon- 
spicuooaly together in the microcoam or litde world of 
human nature, more easily than in die mactoeosm or 
planetary universe. 



of series in each eptera : a, coaperaUve association of 
flyHtema in th^ sam^ alliance, and of alliances m th^^ samA 
mechsniBm : a mcmeU asaociBtiDn of different Banes, with 
or withent direct fiinctioiial cooperation : and a/ederative 
astuDcmtion of different classes of organs and tissues in tiie 
Eame oiganism: ; not to mention mosculaiive functions 
and connections between tt,e ambiguous hnia of one 
Bystj-m and the main series or families of a different sya- 
to h b 1 11 I t betw 

! 1 1 t f tl I > d th 

genital apparatus ot the jrenerative si-stom : bat there is 
not oonjusative aseooiation in reproductive functions. 
There is cooperatiTe assoiaation between tile muBculax 
and the osseoua ^sterns : but tbeie is no coujogatiTQ 
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aaaocution of Btraatine and tocttm. as between die 
coHta], the vertebral, and the limli senes of bones. There 

la federative association between all the systems of the 



a> t L J i u 1 I 1 ut on 

jugative or intimate associations exist only between dif- 
ferent series pertaining U> one Bystcni or alliance. 

These very different kinds of structural and functional 
arrangement of gronps in the human body, give ns an 
idea of like differences in the stnictucal and functional 
diveisities of gronps in the collective body of a realm, or 
of a class of ornamsms in nature : and as bones arc quite 
1 ?t n t fro ] 1 1 i 1 n 

oomiw.tol In tlir I I ] !... Iv, ■ ■ 'vr- . .lit .iHtinct 

f mj „ 1 I I 111 

and maybe classed together as " ungulata. just as tlio 
muscles ana me Dones may do ciaasea togetner in a com- 
plex motorisl alliance. The glanda and duets of the 
digestive aystem are atracturally not nnlike thoee of the 
generative system ; and the teeth of the camirorous dogs 
are ranoh like those of the carnivorous bear ; but the 
fitoctionsl relations of digestive and generative glands 
are quite disUnct : and so the general habits, fonn, and 
Btaictnre of the digitigrade alhancp iin; very tlifTereut 
from those of the plantigrade allianri'. 

In the human body there is a natural liisiiuctiun to bo 
made betveeu pnmary and secondary clasai's of organs 
and tdasnes ; and in the vertebrate realm, a similar dis- 
tinction between viviparous and oviparous classes of 
animals. In the individual body ^ain, there is a primary 
distinction made by Bicbat, between the oi^antc and the 
relational syatcms ; and thia will be more complete by 
including the generative system aa a port of the organic 
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mechaniam ; altiougli it was not ao admitted, by Bicha);. 
In theae two mcehauiams tlierc is eloac conacction on the 
one hand between the digestive and the vascular bvs- 
tenas: and, on the other, between, the muscular and the 
osBeoiM HyatemB : and theae connections mmht mdur^e 
some minds to fonn one alliance for each ol tlic^^t^ iluulile 
Byst<!nis. That, however, would clash with tin; simplicity 
of tlic si^iicrntivi- svstpm iu nau CMe. and mth (Lose of 

systems or alkances. aiid four relational systems : thus 
foiming seven eJliuices oi parallel diviBum^ urespeetive 
of the closer Btmotocal connections between some of these 
alliances than others. On the other plan we should first 
have two division.i, and three divisions or five general 

parallel subdiviaiuiis in iliffinnit series of eacli septenary 
order. There would be a generative system and a nutri- 
tional alliance in the organic niochanism ; a nervous sys- 
tem, a motorial alliance, and a cutaneous system, in the 
relational mechamsm. These five divisions could not be 
BQbdmded eqaalfy, aa three of them would contain fout 
genes m each, while the other two would each coutam 
eight smular mbdivisionB, The onlv natural system of 
dlTiBiOn, m a complex orL'-iun-im, n rrid[iiii' iimtv. and an 
epicosmic unity, contain-- ■■i \( ii h.' 
daij systems, the seven alLaiim ijnii!.' Lvpuil to Iwidve 
orders. These have been alt^eady named in the Imman 
body and the epicosm. and need not be repeated. We 
tnt^ observe, however, that zodogists have not been con- 
scious of a like arrangement m the different ord^ fami- 
lies, and tribes of animals in the class mftniiiialia ; and 
that they have fbnned their groups on the most snpei- 
ficial view c£ structuisl aUisnces. In Cuvier's system 
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tile fiist dues diTisioiia of mamnudia are iinguicubita, 
vngidata, and midtUtta. Tbeee have no real importance 

m oi^ianic views of order, and their immediate subdivi- 
sions firo mipquol and without siL'nifiratitc. lihiiana, 
i ' u l/i J I 1 ^ [ ! , is 

1 t U I « ll It L„ L t tl I I,/', 

Hithuut intiaor teeth : are tlic aix pnmary aubdiviaiona 
of his unguiculata ; aod these dimncataoua depend upon 
tbe teeth alone, oi momly. We admit a distmcbou be- 
tween "bimaoa and quadnimana," which JjmDfeua and 
others class together in one order as "pnmateB"; we deem 
oamarid a very heterogeneous order, and quite uonatii- 
rai Cheiroptera and mscctivora are natural groups. 



but they beloiiff to very different ordera. 


and eannot bo 


br-ii "ht t „ Ih 1 m 1 !j k lu th v ■» 




lhLc«, , tin luk th 1mi th 


and the seal, in 


one i^roup, and ting again is quite uim: 


t „ d on ry 


other ground but that of teeth, whieli n 


t not of lii3t im- 


portance. The maisupiaha and the rod< 




orderB, bnt their highest claiins of connoxin 


■n or alliance are 


not noticed in this system of an'9.n;>oiiiun 


t. Their pioper 


order and relations have been eiven ni m 


n f«n \n-)i is 


AgiLiTj. the Mi'/nkita ni Cuvicr iiiv. i 


d In.! 1 iitj 


pachyderm iitji and runiiiiaiitia. : the si' 


canJ is a very 


natural ulli.iiice. but the ttst is not : tor 


th h IS n t 



congcnenc with tlie ho2. the latter evidently is with 
the rhinoceros and with the elephants. This has been 
admitted by \ icq d Azyr and T^marck, who givo the horse 
a separate place in the chief divisions of mammalia. And 
Covier himself, in his first system, publislied iii 178:), 
plaeed the horse in a separate order; the elephant also. 
His ten orders were gruadrumanes, carnassiers, rongeurs, 
tdenttt, dephanis, pachydermea, solipedes, amphibies, 
cStacts. In altering due system ho made some improve- 
nents and some mistakes ; for while he lemoved the seals, 
k2 
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veiy properly, from the dugongs, lie rpmoved the inBccti- 
vora from tbc plniitigriulea erroneously ; and he placed 
the hoi'sc witli pachyderms, !iu Linnieus had done before. 
He was right m aliandoningVicq d'Azyr's order of cmpe- 
tr6s (amphibies). hut wrong in abandoning his ordijr of 
" solipedes," merely because it contains only one genns. 
He was riglit in pliifing ('ftacoa and sirenia fogetlier in 



at ail entitled to hold rank in any sueli panillel division. 
The primary, diBtjactions, then, are vaeless in this last 
arrangemeitt, published in 1830 ; irhile the aecondary 
orders are unequal in importance, and aome of them nu- 
natural. The " families," ao called, are natural groups in 
all cases but one.— that of the " camivora. ' in which the 
dog la classed with the bear : but even here, distinct 
orders are placed side by side with minor nroups or fami- 



1 1 i 1 I 1 1 1 h 1 ( Ylth 

biang mncL improved m all the Hecondary groups, 
orders and the &nulioa Owen, are, however, an 
rovement upon those of Cuvier. 

1 all the vanous systems, atmctnral eharaeteriafica 
1 ] i 1 f I tit 



tl (1 b It 1 L tl or 

equallv imporLaiit, in the distinction of realms, dasaes, 
alliancca, ordciB, tanuUes and aperaes. We have one 
principle of divancation in the human body, altematmg 
on these two main charactenstws : structural and func- 
tional : and the some pnncipin nf nmty atd dual alte> 
nation apphea to the natural divisions nf n realm. Nata- 
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ralidts ![!ive bo iiiiit^iry priiiriple of oflcr, ami only the one 
cLisB of sttiicliiL-id cliinaiituristi*^ to culj upon. Ciivier'3 
<Ii;fiigi]!itions of biuiana and qmulrumauit liavo been 
blami^d on structural ^jounds of diatmoCion. Natural 
delinoatioiia are one thing; names and defimtiona ore 
another. The names of oxa divislona ate not perfectly 
accurate, Lut the diaticctions are q^uite natutii. We have 
btoTi obligr'd to give old names to new diviaioLB. hut tliat 

The question of striictutal and fiiiictioiiiil ■illLiiiti', 
has been verj- imperfectly dealt witli by naturalists, who 
form as maaj different eystoma as there are leading 
writeiB on tthe subject. Mr. Huslej adopts the Liniueaa 
order of " primates," ond rejents Cuvier's separation of the 
genu3 homo from that of troghdytes in different orders. 
On structural grounds alone, lie may be «-arra,titeil in tliis; 
as Cuvier, regarding hoofs alone, may form a strange 
subclass of viujulatii; and regarding claws alone, another 
Bulielas.^ of HnrjiiicHhila: reg.irding teeth alone, he may 
form a heterogeneiiUH family of cuniicom ; regarding 
food aloue, a heterogeneous order of cainaria ; but none 
of these are truly natural divarications. We attaeh no 
importaitce, then, to the Huzleyan " evidence of man's 
place in uattire" on strUGtural grounds alone ; nor to tbe 
Darwinian theory of transmutation, which suggests that 
man is d,TLved from tlic ^ipe, by (lie proloiifrf,! iiiiliie.icc 

There ai-e three distiiicl i^[-uuii<l-. of ciiuip^Li-i^uii ln'twem 
'Hill and monkeys; and these are titriwtiinil, iilii/swiuysiMl, 
and sociological. Mr. Husley admits the pliysiolof^ieal 
link to be wanting, as no hybrids have ever been known, 
bnt says nothing of the sociological hiatus, which is much 
more impotCitnt Mot to dwell on the last factor of dis- 
tinction, we may obeerre tliat natntalista have not yet 
coiulructed an oigamo method which aoffieienlly eon- 
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til tl <Li3illttdui 

our arraappmcnt of mnmmaUa. 

Phyaioiogical 4^iiilics.— Where different species pro- 
duce hybrids, there is hesitation with regard ba proper 
definitiong : some contend that reproductfiTe affinities 
should form the proper limits of a epeciea : oUiers main- 
tain that the horse and the ass are distinct species, al- 
th ghth 11 111 II f 

do not know iniiii rX|ir]'Li-iLCO, vjinr ilii'- liji'-. ol livbrid 
generation aru lirawii lii hiiuiil' In : mol'u ilnli'ivin xribcs 
and iamUies. There is a verv marked atlinitv of sti-uc- 
ture and of habits between the three families of mustd- 
lidse, Tivemdse. and fclidee ; noi does it seem to be im- 
posBLble that aotnc varieties of any one of these might 
bi-wl n-Llli Jome v;iri.'tii.'S iii^rt;iiinnff to tlio others : the 

Ijii^ ml lilt piril' u< lit] iLiitliil" ni fdiilv nnd 
somo ol these may or may not be artificially capable of 
breedmp; hybnda. The hon. the tiger, and the leopard 
!se different species of one tnbe. an<l those ore known to 
produce hybrids. Different races of tlie same species 
eadly breed togetltor, 1^ artificial traiuDg, although sel- 
dom known to seek each other in a atftte of nature. 

The word species cannot well be limited to reproduc- 
tive iilliiLil ii H, !\f thcHe extend through several gradations 
of .,NiLciu].il riiicrsity. Eaces, species, tnbea, families, 
iiiui allliiilk-,, f<vMt lie iMSsaiy definitions between the pos- 
sible, if not the actually known limits of hybrid genera- 
tion ; for the Afiioan and the Asiatic lions are dif^nt 
races of one species ; the lion, the tiger, and the leopard 
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are different species of one triin^ ; thi; tribe of pards are 
flistinct from thoao of c.uta and lyiiscH ; thuav three tribes 
belong to one family ; ami the three families of feiidte, 
viverridiB, and muatellidiB belong to one order of strnc- 
tuTs], and. Derham of DhTdoloirical affinity. 

All parts of the human bod^ btiTe some degree <tf Inti- 
mate relation to all other parts of the same orgamim and 
h f n I I n 1 r F 

rl.K^r v,.|L:i»„ I., oil,,, up, , .>Miie -.^liilc ci.i^s ; so l!i:Lt 
umn-i.i .ilMiin-lions ii.,t iilways Vltj- sli^.rp, tl^ough 

n liQ t W r tura 1 f! reu ar n t ry 

marked, we muat observe physiological differences as Imea 
of distinction, and especistly in sepaialdng man &om the 
anthropoid apes, where the latter are more evident than 
tie former, and where both are furtluT differentiated by 
the unique sociological characteristics. JJoi'? .\lr. Jltixiey 
include bats and sloths as "primates"? 

"Natural Bclecti on" theories and "physical cauaitloa" 
philosophy mtiy bring to light many interesting facts i 
but tin'y cannot fairiv claim more than is due to them m 
the ranks of natural science. Enough of this digression. 
Let us return to the question of orgamc parallels between 
the human body and die realm of vertebrata. 

Equine aUianoe. — The oeseous system is more easily 
divided into Benes than the nen-e.=, altlioiigli the bones 
are not diversified in stmcture as mui-h otliur organs. 
The equine alliance is al->o 1 --, .livn-it'i i| ilian any other 
oaeept that of man. In tl.i- us-, d-.i.-^ system we have a 
central series of enuiio-vertebral Itonca, a media! senos of 
costal bones, and an external series of limbs. In tlie 
equine alliance there are assea, zebras, and hoises, sli^tiy 
di2ering from each other, but remaining distinct as types 
in nature when not artificially induced to breed promia- 
cnonsly. The eartdlagee of actioulatton form a kind of link 
in the oeaeoug system, and the sterile hybrids of tiie equine 
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typma aim- i^iiik ns a kind of link between the olJieTwiBe 
(li^lin('t himih: .'. From tiaa point of view we have the 
folluwiiLg p^Liiilk'l between the oeseous eystem amd the 

sulipcde alliance : 

Duma J U. Umb-nrbm sf boiui. 
Bjitan. In. CoMilHilaofboiM. 

LO. CnniD-TwtgbflU Hrin of borm, 

fH. ^^ridi^i^irmtnM, 
eolipadt J IT. Honei of difiomit lum 



Till! triinaitory forms of bonpa in the course of embry- 
onic evolution miiy lie iqiri .-u-iiti'J by extinct apeoiea of 
tlio ei^niiie tvpi.', ibiiuurli frw, or Only one, the liippo- 

RnMiNANT Alliance. — ^Tlie most coiispiuuoiia natur^il 
distinction iii tiiu muscular syslum is tiiat of muBc.lt'B and 
tendODS ; the most coutrastud form of iiuimal bcloogiug to 
the ruminant atliauce is tliat of homed and homleas cattle. 
Hence we havi' a grni ni! aud inosculatorj- sjHtem in one 
cane; and u lionurd witli a honUcsa otder in the other, 
as in the following parallel, — 



aria and tnmiiUiyfarmi. 
HtoTHFla of mukdBi (limtdj. 




The organs of henrin^^ the orguis of voice, and what ie 
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called ttie"mnscnlar seiii9e,"aTe inOHc;ii];iU>ry in con^ifxiou 
witij the general co□b%^ti1e and ti iiMiiin! or vilnatiny 
OMeo-mnBcular ByHtems, Mjimo, lunj^iuigo, tlie iicrobiiLit; 
and die mimio or diamatio tuts, are maioly concomitant 
with these peculiar aenaea of the phyaicel organiam. We 
know of DO marked analogy between these arts and tlie 
endowmeDts of the animala belonging to the rnminant 
alliance; but it ia not impossible tiiat aoinetiiiig of the 
kind may yet romiiiu to be .lisctuvni'il ; fui tlie most intel- 
ligent response ive evur is,\v mnihj by s. li. i J of aiiimiils 
to the call of one of their own species, was umilc to the 
appeal of a cow (which h^ just dropped a calf in a lonely 
spot) by the herd which was grazing far away in all diree- 
tiona, among hilla and dales, out of sight, half a mile or 
more away from the place in which the scene occurred. 
Prom all the hi Ha and hollows within hearing distance 
they came trooping fast and earnestly, with ears erect and 
eyes expressive of unusuai excitement and intelligence, 
to aid the mother in her new embarrassment; and all 
which could come near enough, seemed anidous to lick 
the new-bom calf, and cleanse it from the slime in which 
it was enveloped, until by degrees the warmth and stimu- 
lation of the proceaa seemed to give now life to the young 
creature, irhich was enabled, within an hour or bo, to rise 
and walk a few short paces. The peasnnta came and 
interfered too soon for our amnsemeiil, willi this imtural 
scene of animal cooperation and gonJ fi:vliiigi for ivliieh 
meddling we did not feel disposed to tliaiil; llirni ^il tlio 
time. Horses and cattle are probably more sensitive to 
muucal and vocal Bounds than otJier tribes of the mam- 
mftliftii rluM • but this has not been verified to any great 
extent^ as far as we know of any such experiments. 

Several ezdnot species of ruminants have been disco- 
Tered, bat not as many as in some other ciders of mam- 
malia. Perhaps the porcine or the pachydermal order 
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fumislica tin: Lirjcst immlicr of i^xtmcl spfck's, .ni'l these 

Pachvuermal Ordeii.— The fikia of tlie human body, 
or Ijiat of anj other mamiaal, Heems not bo obvioualj sub- 
divided into HeiieB as the othec systems ; bat a little 
observation shews ua that it is. The outward skin is 
markedly distinct from mucous membranes ; and this 
p;ivi.':i a firit ilivi-^imi iiuo jmi i-xternnl skin, and an inoBCU- 
latory systi'in of iiitiTiiril kIvIh : nmi, in the muscuLir 
systi'Tii li e liad tlie vihr:i.tory oigaiia of sense along with 
thtt tcuJons of the muscles in the osseo-muacular inoacn- 
ktory system, so in the cntaneous Bystem we find the 
special oigans of what may he called the radiabiry seDsea, 
of sight, t«uch, and temperature, connected witJi tlie 
mucous memhraoes aitd the skin. The subdivia<»is of 
the oDtward skin most natnraUy f oQow dioea a£ the exter- 
nal frame, as indicated by the muscles and the bones; 
and tbus we have two systems in diia case as in the lest 
The parallel divisions of the paehydermal and tiis rodent 
ordets naturally also correspond to thoae of the cntanMKis 
ByBtems: 




Wholes, dolphins, and herbivorous cetaceans, such as 
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thr- m;miitii5 iiiid tlii"' lialkorc, m,iy poasibly rank in parallel 
wrdi ihi trail ■iitcry cIloitoii of fetal life and the cutaneous 
na'iiiljra!ii.-!j of liying rfquirri'ls, bats, etc., while the eitinct 
types of amphibiuua sjid terrestml pachyderme mayiauk 
vith the transttorr fonos of the DTODer skin. The eeoeia 
of Birema. ddphiDie, cotadonta, and baleua, form an ano- 
malous Beriea of amphibious awme. Hyrax. sub. rhmoce- 
ros. and hippopotamuFi. mav be cliissml locri'tbcc as trank- 
, 1 1 1 i i II i 1 a 
af Ij 1 1 1 1 ! I 1 il pe 
aUll a di t t l_ t [ p 1 I 1 ] Ij" 
and proboaeidte. iheo. form, distinct familiea or seiies. each 
1 or more subordinate groups of genera and 



th II t t p t d nt fit p II 1 51 the 
mucouH Liiiinibr:ini! (ronjuoctiva) of the eye has evidently 
a distmct turm and function, cailina for a epocia! parallel 
in the colleottve group. The fittest order of diatmction 
in this case is too obecuie to be suggested now. The 
general nracons membraiies ue easily distmguished ae 
inoscuktora with the voaoular. the alimentary, and the 



digitigradea, trui-ivorous and trce-mhabiunsr quinlrumana. . 
and omnivorous hibernating plantigrades. We have, 
therefoi^ a shght due to the main natural distinctions of 
rodents in the different characteristics of haree, sqnirrelB, 
ana nuimois, as leaouig lypes, aronna wmon we may 
group Bubordinate soriea or families. 

The rodent order is much more complox than ^lat of 
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any oilier alliance of mainmalia 
corrcspond iii iJiiViillil with tlir 



sliewiag this iuosclllatilig turivspondt'jK^y of paialleig will 
be to place the chief series of the quadrumana], the di^li- 
gisdal,and the plantagrade aUiances in ptiTEillel with those 
Beotioiial hyper-series of rodents which seem most near)]' 
and naturally to correspond with them rcspcelivi-ly iu 
some of their maia differential thiiiiicirij^iir-.. Tin; fol- 
lowing parallels are merely appio.viiiiaiivu imiiuiuiiins of 
a natnral distribution ; but they will bu suggi stivc until 
further knowledge has been gained on these important 
qneations : 

DABTPOROBKNm 

Mf^iaL (I) 
sqnrBBBL bodents. 



H. HjdeffluiidB. 
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There aie numerous species wMdh may be uatuTfilly 
grouped with eacli of the leading t^^pes hi^ named; bnt 
we need not dwell upon tbem now. "With aretomys wo 
may class rliizoraj-B, spalax, aapnlax, and aplcwjontia, in 
(iiir seiii.'s, with Lystiis, eha'tomjs, enjiromya, celiymys, 
iiiilacaiidus, Hactj'lomya, oetoSon, aeiaodou, abraeoma, pce- 
pli^igoiiiyi;, batliicrgiis, ctciiomya. etc. And so of other 

ill till? (lii.-typo-toJi'iit frctuin, Icpus and lagnmys bi'long 
to ouc st'rit's; hehimys, higotis, aiul liigostoniya, to ano- 
ther; iierodon, cavy, doliehotis, ajid capybam, to a third; 
caBtor fiber, ondatra^ hydromys, and myBtomys, to a 
fourth; paca, agonld, agoDchy, to a fifth; common mbt to 
a sixth, etc. 

The difTotnil hpcii rirrnot niinicrrnif; in the series 

more nunn;rous in the hjpno-rodcnt acetion than in any 

The four sections of the rodent order are eoeztemdve 
with four alliances of the mammalian claga, and with all 
those of the class of birds. The latter eorrcBpond in 
parallel with the glandular connective tissues of the body, 
and those arc mostly spread upon the surface of the akin 
and mucous membranes. Hence the corrcapondcncy 
between the glands and the cutaneous systems on the one 
liiuid, and the parallel order of distribution in birds and 
four of the alliances of the mammalian class on tie other. 
The differential characteristics of the lodonfa are but 
faintly marked in parallel with die four aUiaacea to which 
they correspond; bnt tiiose of Inrds, which correspond in 
HectionB and ssriee, are very markedly analogous. Ana- 
logies, however, are not safe gnides in metihod, unleaa thc^ 
are well supported by nnmerouH other points of evideoce. 

Analooibs asd pABAiiEU. — In forming natural sya- 
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terns ana sorica we do not look for snalocies. hut evident 
diatiiictifiiii nnd conucxlona. In the human body we lirst 
distiEguiah the conuL'ttive ti.'iam.'g and fluids fram the 
mam tissues ol the organs, and tliiis obtain four natural 
divunonB. In die vert^brati; ri-alni we first observe the 
natural diatmotioiiB of tjpe m fislios, i-eptilcs, birds, and 
mammals, without regard to any notion of analogy or 
parallel between the four claases of tiaauea and fluids m 
the individual vertebra,te organism, and the four classes 
of typM in the collective vertebrate reiJm. This appar 
lently accidental parallel of number and correspondency 
in the one pninaiy and three secondary olasaes of each 
integral nnil^ ib an afCer-tlioiight^ to be conBidered as an 
mtercating point of coincidence. 

In cciniparing the primary avstema of tlie body with 

lar aiiulogv la evident, at first, in tJicae parallel divisioca. 
Nor doea it matter, aa a pomt of natural diatinction m 
each case, whether analogies or eorreapondeney of any 
kind be evident or not. Our business la not with onn- 
logy at first, but with natural delimitations only. 

Are there seven Kystema in the body, or twelve natural 
divisions, and four natural series in each system '! That 
is our first main question. Are there seven alliances, or 
twelve natural orders in the claas mammalia, and four 
distinct &milieH or series in eaoh order t That is our 
second pdut of verification. Let us examine these two 

The seven systems and their correlative inoacnlatory 
senses are toomanifest to need discossion. Are diere four 
natural series in each ? In the vascular system the circu- 
latory vessels form one distinct ^paratns oi series of 
organs, the respiratory another, and the uiinatoiy a third. 
Is there a fourth tranuhHy series in this system ! or 
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ehoiiltl the umbilical jtnd placenta] drculatoiy Tosseb be 
considered as a normal gmup of the general cinmlatory 
eeries 1 We believe the tj^Liiaitory placental blood-TeaselB 
should be ciaeaed as a distiuut series. 

The note is evidently a distinct and special iooscula- 
toij oigaa in connexion with the respii-atory ap]iQ.c;itus; 
the urethra with the urinatory apparatus; the lymphatic 
and the lacteal veBsels are also inosculatoiy with the cir- 
culatory eeries; and the captttar^tiesseb are preeminently 
inoioolatory between arteries and veins, in relation witli 
all the organs of the body. 

In die digestive Sfstein. tbe stomach, tbe small intes- 
tme^ and the large bowels, are veiy distmct and d^nite 
organs or apparatuses : the mouth, pharynx, and cesopha- 
gus. iiioaculuir »itli tln^ i=toiii,T-]i ; tlic auoik'niim linte 

digi.'stn-e fliuid-iluct.-i inosculate with the mouth and the 
duodenum. W e c;m hariUj detmc a special apparatus of 
digestion which is of tranBitory use and structure dimng 
f<Btal lilu in man. but such an apparatus exists in the 
oviparous tj^ies of vertebrata : and in mammalia, the 
whole dq^estive system passes through a tranrntcoy senes 
of metamorpbic states. 

The ovaries, the uterus, and the mamm« are three dis- 

resppctivcly with each f\ liien'. 1 In: iiiiuvnpmiii id a 
fourth iDoacuJatoty organ lu the fsenerative system of one 
manuuahan order, and the Woliiian bodies may be classed 
with other transitory forms m fcetal life, as a fourth oi 
anomalous series of tlie genitive system. 

The osseous system contains a central or Tertebral 
series of bones ; a costal ot medial series of ribs, ete. ; an 
external or limb series ; and a general hyperseries of arti- 
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onlar oartilagea in connection with I!k= :iiticHlatioiis of all 

The nerrDua system i, ^llII mnic i^iuipie in its natu- 
ral BubdivifflonB, BtnicturaJly or functionally considered. 
Mechaniealfy it may be diHlingiiished as central, medial, 
and peripheral ; at, as relstional, organic, and mizt (fw 

the Bppcial senses), and in either ease, the vesicular or 

gnii£:liimic .^iilisluiira' is articuliir. 

scrius, -and tin; Ytrtebral. The osseo-muscular links or 
tendons, and the organs of vibratory sense are evidently 
inosculatory with tiiis system ; and the serial diatindions 
in all these are manifestly tiiose which we have g^ven in 
the tables. 

The cutaneous system naturally follows the limbs, the 
costal, and tlie vertebral series, in Its primary subdivi- 
nons; and tlie cuteo-muscular organs of radiator)' sense 
inoBcnlate with the system of the skin. The mucous 
membranes form a pcnnanoiit inoscukitory section of this 
system ; and the chorion of ftetal life, a transitory sur- 
plus integument, continuous with the umbilical cord. 
We have, then, seven, or twelve systems in the human 
body, and four series in each Bfetem, dming fcetal life, 
which is the most complete in its array of special organs 
for thci fimctiona of mcr,. phvsi,-!il cxistriire. 

Wliat, lh.n,. of llio iij!,; . !■ ,11, I llir iriiiiriil dif^tiiictions 
of form and slraclurc i„ tl,.- ,..]i.. Hvr o,p,Miism of verte- 
bra la ? And, fii-sl, of Ihv c];i.i, iiia(!i,ii;ili;i. Are there 
seven alliancns or twelve natiuMl orders in tliis class, as 
wo have seen ? or could these alliances and oniera be 
otherwise as well put into natural divisions I Vt'c believe 
not. Bui^ are there foni natural series or families in eaeh 
order 1 and if not, why, end wherefore 1 That is an im- 
por^t question, and the first to be considered here. 
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We tliiuk the aeven alliances cannot be impugned ; nor 
cm Ibe twelve orders, altbough Cuvier deems tlie equine 
tjpe a genus of the pachydermal order, and Husley 
makes homo a family in the order of " primates." But 
what of the series or natural divisioiiB of eaoh ocder? .Let 
na examine tliose. 

In quadmnianal alliance, all naturalista form two 
divisions : monkeys and lemurs Tiicy also distinguish 
tlic old woild monkeys hni;, Llir i, : u„l. in the hitt^'r, 

liavo, then, three uat\u'iil faniilif'S of monkeys, properly ao 
called; and Linnsus as well as Cuvier placed the bata in 
close affinity with monkeys. There may be no analogy 
between the vascular system and tlie ijuadrumanal alli- 
ance, but there in a certain correspondency between the 
aerial distinddons of the twa The monkeya proper form 
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as a distinct family from the ordinary Jemure. We deem 
these four divisiOKis legitunate and natural : and here, 
again, we agree mdi men of eminence in tks parti- 
oalar brancli of natural science. There aie, then, font 
natural eenee or tsnuueH ot mouKeya, ana lour ot lemnrB, 
just as there are bur series of vascular apparatuses, and 
four of an inoBColatoty csder. 
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II I 1 1 II 1 n t i oaeof 

wludi liiis iiiM-ilv niiM. I.I,- ilifi olluT,um',:triLC- 

tU It n ' y ' ' 

rirfiE. mustellidm. nad projdidm. as giveri in our synopsis, 
rtie teimes Aare ue most leoactoie claws, except tue 
cheetah, whose claws are hardlj, if at all, retractile. The 
miistclidiB liBve mostlj' unretractile daws ; and therefore 
this one chiinictt'ristic not br-iEj; universal in the order, is 
n(i!, |Hihii|i-5, a fi; Ji-si'ni'tiVi : '.ml wo cannot easily find 

pletely appLcEibk to all tliu families of this alliance, but 
ifl not as objectionable aa less appropriate names might 
be. Seals are not properly digitigrade, but the transition 
from the otter to the kalan or sea otter ia so majiifeat, 
and &om this again to the seal, diat we are constrained 
to place them in one &mily, the whole of which bdong 
to this alliance. HyenteUs, eanidiB, and enhydrida are, 
then, natural divisions of this order; and estdnet forms of 
digiligrada, (liffn-iriL; fi om all living forms, may well be 
classed in a si ^ yroup or ucries of the whole alliance. 
We need iml iiCL'k iui- any parallel, at present, between 
the aeries of tiiis division and those of the digestive sys- 
tem, beyond that of natoral older, number, aad distinc- 
tion in each. 

Of the plantigrade alliance we need say very little. It 
is easily distinguished into natural orders— the marsupi.'J 
and the non-maisupial, t • f'; .■,!,i/a; an J {vse.cii- 
vorida fonn natural divi-.,i)i,H akcaili u'cognised iiy ;ill 
zoologists, tiiough hitherto not groiipcil together in one 
Older. They arc, however, evidently plantigrade in form 
and stncture, and have many other points of funetional 
as well as structural affinity. Extinct types are also 
uumeroQB in tiiis order, and may be classed apart as a 
fourth gronp or hyper series. 

The mamnpid order is not so easily daased in separate 
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famiLes. but some of them are evidently nearly parallel 
with heais m form and. babits : others, with the inaecti- 
voroua order of plautigKuies : and very different from 
both of these are the ino.'it pc;cithar types of marsupiatB, 
BDch OB the kEiDtrnioos. ^lu- iH i jtiiielidEe. and the chceropos 
eoandatiu. Our suljdivi.-ioii oS marsupials into three dis- 
tinct series may poarfibiv roquirt revision, but the fourth 
or anomalous senos ot moaotremata 13 quite distmot and 
mauileat. The kaniiacoo 13 plainly the central type of one 
marsupial family : thu dasyunia of another : the small 
iDBeetivorous opossums of a third ; and tte orwtho- 
rhynchus of a fourtL Phascolomjs end pbascolarctos see 
evidently ursifbim marsupiala, and most opceBuma, pio- 
periy BO called, may be grouped with these. 

W nc d nnt h 1 [ Pit th il li\ 1 s t tb q line 
trl It II 1 1 b 

J III I I r t of 

<w / / I r / / 111 t tr 
chidte : and these distinctions. thou!zb ehght. we deem 
legitimate. 

The rodents are very naturally distinguished from 
pachydeims, as a separate order ot the same alliance, but 
Uie natural subcbvisiona ol tlicac orders into &nulies 
or sectums are not so obvious. Elephants are qmte 
distmot from tapirs, and thfise, again, from tronklees 
amne. such as the pig. the liippopotamus, and the rhino- 
ceros. Ilic hyrax is more or less tiistmct from all of 
these, although it has much m common with tie tapirus 
and with the rhmoccros, m osteological structure. The 
oetacidra, again, are evidently an anomalous fomity <^ 
padiyderms, dainung a place a^tart, either witlim the 
order or without To ns they do not seem much more 
anomalous as pisciform pachyderms, than the bats as 
flying monkeys ; and as there aie peniEt^t tmudtray 
series of oigans as well as transient forms in both die 
l2 
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vascular and cutaneous systems of the individual organ- 
ism Junng fcetal lite, so there may be anomalous aeriea 
or families in the quadmmanal and the pschydermal 
orders, in some kind of unknown coincidence or corre- 
Bpondeucy. altiiongh we see no parallel, but one of abnor- 
mality- UmbilicfU and ^aoental vesaelfl are tranEdtory 
and abnorma] ; the chorion or fratal continuation of the 
skm also traiisitoiy and peculiar ; iiUhougli other up- 
pf 1 f 1 loous s;-steii-i, siuJi :is lliofio of the 

ir tloiUiiig .si|uli-ie]s, are perinaucnt 
in these pceuhar ivpea ; still they aie (ieemcil anomalous 
prolonganons of rhe genera] integument. WhaJes and 
dolphins maj' be classed as an ambiguous series of pachy- 
derms, and bats as an ambiguous family of quadni- 
mana, as the corresponding series are classed in the vas- 
cular and t^e cutaneous systems of the individual organ- 
ism. Trunked swine, half-trunked swine, trunkless swine, 
and pisciform swine would thus form natural distiuctions ; 
hut the pachyderm iil^, properly so called, including the 
hyriix, the rliiiioeeios, the hi2)popotamu3 and the pigs, of 
different kinds, woiilil seem to form a very much more 
diversified scries of types in one fiimily, than the tapi- 
ndee and the prulMscid^ rcapeclivefy. It is a qneation 
that may call for more detailed inTeangaldon by and by ; 
but for the pii'sent n e rwny leave it as it is. The skin of 
the -ihiMiiacr, ami. I'le fniTiiriu and tlie hnnd ; tho 

and tlie body alone. Hippopotamus, rhinoceros, sub, and 
hyrax do not appear to be more markedly distinct fonns, 
than those of die bip, tliigh, leg, and foot. 

Amhiguons seriee are mm« or less complicate in all 
organic systemB, and require minute inTestigation. Iq 
the cutaneous system of mammalisn types, we have 
three kinds of anomsbuB articular elements to deal with : 
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nnindy, the permanent appendages of & cntflneous nature 
111 the bate, the collugo, flying opoBBums, flying Bquirrels, 
etc. : the pemst^nt chonon dunng fcetol bfe : and the 
tranaitoiy metanioiphic BtateB of the ciitaneoiiB Bvstem 
dnrmg nterme existence. Id other Bv»tcms ot the body 
we have similar distmctioiiB of anomalous or tranBitory 
fonns more or less atrotiKly marked: and m tlici complex 
orgimi, unit) t (I 11' i t II t i l 

f lllllLI Lt I I 1 „ I 

anomaUes are ull the moro complex, aa thev lorm articu- 
lar eenea or subsystems, in paiallet with all the ordinary 
series a special system, or all the systems of a special 
organism : juat aa the artieulationa of the osseous sys- 
tem run pnridli'l witli ovfiy Ikkio, group, and aeriea of tliQ 

The extinct l^p,.- uf M^iMuaui ii, ovcry family and 
order during past ei^l^s ot tliu world wu place in organic 
parallel with the trauaitory inetiiraorphie torma ot the 
Eorreaponding Bjaterae of the human body during ftetal 
life ; anomalous living ti-pea of vertebrata we place m 
uubiguouB or articular series, in parallel with life~long 
perustent anomalous organs in psrticnlar species, or with 
anomalous organs which only persist to the end of uterine 
csist«nce ; monotremata, in piuatlel with the life-longper- 
aistcnc marsupium, in one order; bats, with the anomalous 
series of persistent umbilical and placental vcsaela during 
ftetal life ; whales, etc., with the anomalous hj-per series 
of cutaneous appendages, such as the chorion and the 
" navel-atriiig" daring fcetal life ; and not improbably the 
herbiTorons mrenia may be more fitly arranged in parallel 
with &e anomalous cntaneona appendages of flying 
squirrels and opcMtnunH, tiian with .the ttanutory ftstal 
chorion. The extinct t^'pes of the normal series, such as 
anoplotheriam, paltaotheriam, and maetodons may be 
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placed in parallel with the transitoiy forms of the whole 
skin dnmg metamorpliic evolution. This and other doubt- 
fbl points of parallelism may long remain obscure with- 
out mudi inconvenience to ecience. 

One law of order and d^reea p^evaila, no doubt, in 
both the individual and the colleotive organiam c£ verto- 
brats; tJie normal and the ambignoiia types of organs, 
and Beties, ran parallel with one another ; but time and 
mu(dl attention will be necessary to form these parallels 
according to the strict analogies of nature. In the paciliy- 
dermal order tbere are many extinct species of probos- 
cidte, tapiridffi, and other families of switic, and there aro 
numerous njotamorphoses or changes in the particular 
forms of the cutaneous system of the individual body, 
during fcetal life, before it attains to the perfect form of 
any given type. There arc also many living anomalous 
Bpeciea of pachyderms, and numerous instances of ano- 
malous appendages to the cutaneous system, in certain 
species of the class mammalia To form a perfect parallel 
between the uornnJ and ambiguous series of the indivi- 
dual cutaneous system on the one hand, and the families 
of regular and anomalous pachydermal species on the 
other, is not, peihapE^ a difficult task ; but the idea being 
aomewhat new, and therefore ateang^ we maj just as well 
leave the question undecided for a time, as dwell upon a 
parallel wliieli may ^ccin iiritiirnlly iiiovfi or Icsis far- 

phins, and sirenia are evidently anomalous living types 
of piedfona pachTdermata, and more or leas akin to these 
are certain extinct species : and all these forms are so 
decidedly imperfect, that we need not hesitate to place 
them in parallel with the imperfoot skin or chorion of 
fcetal life. The hippopotamus and the hyiax are more or 
less anomalous pachyderms, and seem to claim a place in 
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parallel with BOme of the aDomaloua scries of the indivi- 
ilual cutaQoous system, rather than among the regular 
wiries of the pocbydermal order ; but thia we may leave 
for a more elaborate inveBtigation, when we deal with the 
general principles and laws of organic method. Mean- 
while we may assume tbat the general divisions of the 
indiTidual body and those of the mammalian class run 
parallel as systems and alliances ; and also in their Bui>- 
divLsions of normal and anomalous scries, in both the 
individual and collective bodies. What analogy of func- 
tional relations or peculiarities there may be between the 
parallel seiieB, in any, or in every instance, we need not 
now inqnire ; bnt more elaborate analyms is not unlikely 
to present m -with many features of resemUance Uiat are 
now but dimly seen, or not at alL 



BEAUaO UHITT. 

As in the human body we have one main class of organs 
and three secondary cloaaoa of connective tiagues running 
parallel with all, or nearly A], llie sj'-itfin.-^, so in chc col- 
lective realm of vertcbnil^i ■■ve have out; iiuiiji das.s of 
viviparous and three eecondarj' classes of ovipHi-ous vcrte- 
brato, the latter running parallel »ith many of the natural 
orders and alliances of the mammalia Tlie parallel is, no 
doubt, perfect in both cases, but not easily described in 
either. Glandular tissues are oasUy collocated with the 
systems and the organs to which they belong, but adipo- 
BelouB and areolohbrous tisisues are iiot so ee^y differen- 
tiated in each region of the body. He dass of buds is 
eamly classed in parallel with mamnials which htiTe flimi- 
lar instinctB and peonliaz halnta; but r^lnles trad fishes, 
though somewhat parallel in their peculiarities of instinct 
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Are not as eaailj omngeA in manifest affiaities. In this 
case natural dirtdnctioiiB ate alone observed, «-ithout 
attemplang to point out apeci^ collocations. 

By collocation we mean asaociation in o^anic union. 
In dissecting the body of an animal wc see the astnral 
connexions of one organ with another, one series with 
another, one syfltcm with another, and of the connective 
tissues witli tie whole. Wo look for the laws of order, 
minibcr, s,nA association, sa well as the mere natural 
distinctions of one organ or one system from another ; and 
iu analysing a collective realm, we look not only for the 
natural diatiuotionB of one species from another, one 
fiunily or class from a&oth^, but also for the laws of 
order, number, and affinity, which bind the whole together 
in one complex union. 

Hitherto the Imman body hna been dissected with much 
skill, without looking for any gCTienil laws of order, num- 
ber, and degree. The vertebrate rcnlm has been corefuDy 
divided into classes, orders, families, and species, without 
regard to any higher laws of order, number, and affinity. 
This carving work of separation haa been done in different 
ways by eminent zoologisia, who lay the disjointed parts 
in different heaps, and claim respectively the merit of 
being one more skilful than another in adhering to the 
nalurtd method of distinctiou and arrangement. But the 
simplest method of dissevering a body at the joints, is not 
the proper method of dissection; and the most careful 
dissection may be made without a due regard to the 
organic laws of order, aa we have shewn in the complex 
oiganiem of the hnnuui body. It would be very easy to 
carve the body and disjoint it otherwise than we havo 
done, and also to dissever groups of animals from one 
another, and arraoge them otherwise in classes and Bub- 
cL<sfles. orders .md alliances; but not with due regard to 
the orgauie laws of order, number, and affinity, in one 
collective oi^auiam. 
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AaeiyiaB ie one thing sjnthedB another. We do not 
nuit to know the Beparate orgam of the bod^ only, bnt 
also ijiG complex organic kw of adaptatiDn and coopeco' 
lion in the living union of the parts before they have been 
diminitfid bv Bnelvnid, We do not want know tlie 

ima affinity wninn ninii T.n(?m TnirrrrirT ii^ a ociinino.'t 

Tiaa ia the end we have Id view, and luiv method of 
arrangement wmcn ignores tuis aim. nos no nrcuusion to 
synthetic <ader ana natoral meuiod. it mav be nsetui 
ana convemeni. analyticallT trae. but not syntnencaUv 



I dasBCB in tne realm m 




tjonnective tissues ana ovinaroua cliases, moucn rnn- 
ning parallel m an aesrees oi moauianon ana oiyeraity. 
are not bo easuv cioasea m svstems aua senes as tne most 
definite types of organic tissues in die body and aUiEmces 
m the mammalian daas. A general appronmaldon to 
ezactdiatdnctions may,boweTer,beobt(uned in both; and 
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that 13 all wp need require. Birds, repnles, and fishes, 

forms 01 fisUtd ana rtimies are not less distinct from 
livug tvpes than these are from each other. Extmct 
types of birds are not, periiaps, so different from liYing 
types an tha eztmct aaurians and ssuroid fishes; hot ihe 

cpyomis, the dinomis, and some of the enonnous birds 
which have left behind them fos-sil p£;i;s, footpnnts in the 
sandstone rocks, iuid otlier traces ol existence at a iorniiT 
period, shew th!lt truiwitory furms of the ovipaoiua cliuiBfa 
have existed; and eome of those wiiicii now exist may 
coneepond to the fcetal rather than to the permaneiit con- 
nective liBSDea of indiTidnal body. Be diis as it may, 
we can notice such distiactiDiia as we find, and form our 
pamllck suggestiveh-. 

Tlie ;.',iinnh;ir t!^■•ul■- ;iir easily traced in the body, aa 
lhf.-y :wi: iiio^tly ppruml ny-^m the skin and mucous mem- 
brauL's, ti;riniiiatliij; in Kinuil glandular depressions or in 

tissUL'S are diatiibiited in every [y.ir\. but differ little in 
orgiUlic Ibrm and struuluie. Ailipo-seroua tissues, pro- 
perly so called, are more or less analogous to glandular 
tissues, and secrete ial^ marrow, or synovia, as tbe glands 
secrete Inle or othet exctementa. The arnnitm is properly 
a continuation of the cuticle of the skin, and therefore a 
kind of glandular mcmliniiie ; wldle the primitive radiied 



We may suppose that the same laws of order and 
number regulate the distributions and distinctions of con- 
nective tdames, as those \tld^ Kgoltite the systems imd 
series of Uie chief organs; but shonhi ne attempt to 
arrange ovipsioDS lypea in correspondency with tho« of 
the maromalian class ! Certain pamllela are obvions, and 
these we may establish in &mr natural order without 
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tieiiig kd astray hj fandfol uialogies. Organic paraUeln, 
however, are very &mll]r, if at bU, indicated in the two 
classea, fishea and r^tiles, although very obvious in birds; 
and therefore we may point them out at once, for tho 
hitter, while we merefy indicate a few of the npparout 
featuies of resemblance in the former. 

Class op Birds. — If birds correspond in order, number, 
and (JiBtinctiou, with the glandular eonnectivo tisauea of 
the individual organiam, we eau easily form a paroUcI 
between the families and orders of this clofia and the cof' 
reaponding orders and series of tho main class of verte- 
brata; and as the glandular tissues are only connected 
with four of the general systems of tbo body, — ^the vascu- 
lar, digestive, generative, and cntaneouB, — ^so we may 
expect t« find birds corres]"ionding in straeturc and inPtinKi 
with only four alliancepq of tin' in^imiiiiilia, imiucly (|U,iil- 
rumaua, digitigrada, pla[iti^^i-iul;i, ^iinl [uk lij ikrmala. I'ai- 
rots evidently correspond to nionkcj-a, and eagles to lion.i ; 
but what types correspond to the ursine order, and what 
to the porcine ! M nearly as we can judge, the follow- 
ing orders and alliances of birds seem natural and most 
legitimate. The raptorial alhance wo place in parallel 
with digitigrada, the scansorial allianee with ^uadramana, 
the cursorial alliance with plantigroda, and the natatodal 
order with paehydermata. Thus ; 

KAPTOBIAL ALUANOB. SC.VNSOKIAL ALLIANCE. 

U. FKlconidn (hUdn). MI. (Mc«liAe. 



The bmilies of the raptorial alliance are here arranged 
in commin^ed orders, while those of the coniroetral or 



U. TolMilds (hjmiilas). 
0, Twiclii- {flmldie). 




0. PalianidK (mntalldB). 
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BCBUSorial alliance are arranged in separate orders. Thia 
is merely a question of metliixl wliieli ive need not dweD. 
upon at present. 



H. TeBuhvitiidia. 



II, I'Aicmmptirilla. 
O. Oygmdm. 

These four alliances include all fiimilies of bird^ and 
differ very little, if at all, (com the very ample and natural 
arrangement of the class in the zoological department of 
the British Museum. They are not there classed in four 
alliances, but in separate families of different orders. Our 
alliances are natural, however, and cannot be impugoed 
on any principle of higher and more simple forms of 
organic general is^ition, 

LaridEe, colymbid^, and pelicaoidje, belong undoubtedly 
to the raptorial alliance, although not hitherto so classed 
by wn'kllig natiuahsCs. FisBirOBtrid:e ai'e evidently nearer 
to raptonnls tiiaa to any otber type. The scansonal aud- 
tiie ooniroBttal Mdets are manifestly natural, apart from 
each other, and not less fasily cainljiiicd m Ftvu-t iilhuity 
as one alliance. The cm'Min.il innv ui nivi w/cni 

aomeirfiat strange; but tur uiUiii-nl LiiEiJiiUi.v ol iomi and 
stracture, habits and instincts, between the orders and 
tlte &mihes, will easily be seen on close examination. 
The natatorial order is already recognised as we hare 
given it above. 

Nor are the families less natural than, are tbe oideis 
and alliances : indeed, we introduce but very little change 
in die grouping of species in each family; and those wbich. 
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may he iliTemod at fii-st unuguiil, will easily be recogniBed 
as ualuniL In llio rajitmial all in nee, the fiiniily fatconidcB 
iiicliiili'H taglea, liHwks, ftilcons, buzzards, harrierB, the 
secrotaiy biiil, etc.; vulturidte, gypaetinte, BacGoramphinw, 
cvDohieraciDEB; slriaidm. nil kinds of owk: iunroOxida. 
cnpnmulgidte (goat^suckeis). todmte (todies). trogonuuB 
(troaons), and alcedinioK (kingfishers); laridm. all kinds 
oi 2Hlli! and terns (larmte. proeollurnia?. (lioiii. rlLii:i'. cu;.\ : 

1/ I ' n 1 de 11 kinds 1 I | 
gn'bo.s, i;ti:. (iilcmse. unnee. colymliinc. Ii()U1(..:..[];l-:i: /ji-ii- 
cumda: include pelicans, cormoraats. ganneta. aud daj ters. 
m one fimulj. I^s Bcaosomil oi conirostcal alliance coa- 
tarns two veiy natural oidezs, and each of these four 
families. Ououlidte. picidte. psittacidie. and rhamphaa- 
t 1 I p 1 I n t I tl 

w:aii^onal P.ii.uli^ud.r, HiLfni.lir, < ... vu .Uid cui.iroa- 
tH-l:u, .r. ,.,ju,,l]y n,.n„:,m Tm,,.,,... i^urut., ^v<,od- 
1 k i k al 1 1 nl 

families of one order : and the familiea of tht conirostral 
order are generally elaaaed almost aa we have grouped 
them here. ParadiseidiB include paradisGicfe and colin^ i 
«fumit£»inclndebuphagin[e,sturninie.quixalmsi. letonnce. 
Hgehume. graouluue. and ptdonorhvncliiiix : con-ula- 
include corvmie, garruImEB, calleatina?. phonycr^uuin^ i 
comrosinda proper include bucerotiute. musophiiginffi. 
ojKiL.inn^omiiiaj.aDa mngimn* or groasMaitB. in tne cur- 
ulI alliance the &milies may seem at £rst remote from 
Dili; atui(L<:c,but the groups in each are manifestly natural 
Grallidw include cranes, herons, snipes, and spoonbills; 
aertorida include stnithioninffi, otidins, charadrianee, 
cuisorinm, cracin^ megapodiute, phuBianiiKB, perdidnB, 
tetraoninte, pteroclinffi, odontophorinffi, tunudnie, chioni- 
diiue, tbinocorine, tinaminte. The distance may seem 
great between the ostrich and the plover in this one 
fiunily^ but not greater than tiiat which is admitted in 



Digitized by GoOglC 



158 K£ALMIC DHItr. 

the mammalian familv of the edentidfe, which mchidea 
the slotlis and the antcaters. ITic familv of rallidiB 
iQcludca rada. coots, etc. (rallmte. gaJlmulmEC pamna;. 
palomedeujEE. Cohaabida mclude all kuids of pigeons, 
Euid perhaps the extinct dodo: tiuu diduu^ gouruue, 
columbmBs, and tteonuce. If the dodo bo domed a jJace 
in thiB family, it must be classed as a transitory type 
along with other extmct forms of more ancient genealogy. 
\L t tl 1 t tn 1 f I ! h s ^ mfio 

1] lis nl li r nil i 1 k n t tho 

ostrich or to tho upturrx : but the remains of tbe dodo 
claim affinity with tlie pigeon tnbe. Dentuostnde and 
tenmnstndn aie recogmaed aa natnial ^mdiea, bnt not 
as gMHips of this alliance. They cannot well be classed, 
however, with ativ of tlic othcra. and we beheve they have 
a natural nfjiir in nr rui.n L.'i.i! thus. The (feniiriMBitte 
include lani^iini'. iiium iuki'. miTopmce, muscicapiufc. and 
turdmfe. Tciiiiirijati-Mii: uiduile upupidee. menurmee. neo- 
tarinfE. melipliajJina^. and raotaehilinio. 

Along with tenmrodridie are generally classed Iiuni- 
ming birds and creepers : along with /insiroslndie. swal- 
lows : but these we separate conditionaUv. for a special 
order of organic parallels, which may oi may not prove 
legitimate, on more elaborate investigation. 

Organtc ParvUda. — We recognise four sections of 
glandular diatnbution on tue siinncc of t!ic fkm anu 
mucous membranes, and uM-n ■<) ii;i.-r Lint^ruL.ui- witli 
the vascular, the digestive, aiiiL uw, i^.-ntiMiuv sviirt^ms : 
but, besides this general order of moseulatiou, we have 
another in the glandulce of the cntaneons system, and the 
spedal BODSflB of temperatnie, ^^t, beaiiog, etc Not 
ijtese iooBcidate in chaiactei and fimctioD with the thiee 
o^anic systems mainly, and to some extent^ with those 
of tbe relational mectuudsm. The sebaceom ghmdulse of 
the skin inosculate with the glands of the digestive sys- 
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; the perspiratory gkoaulse. with those of the vaecu- 
iVBwm ; the piLferou3 glaniiulie, witi those of the 
TiiLivi; system. And as birds are placed m pandlel 
Kjanda in gi;nt'ral. so special familica or groups m 
cMrn spoiiil to special famuies or senea m the 
r. i5iii:Lii ijirdri woiua seem moat naturaliv to cor- 
I nl 1 1 h il the 



=p..i,-.<.i a,M..i. ih. . .plr.iuvy ^l.milulx ; and 

the smallest teiimrosLcals ivitii lue piuiurouij giajiaulie. 
From thia point of new, suniiows are detached Irom the 
fisairosttBl &miLy, orecper« and hvmming birds from the 
tenuirostral family, to form an order of Becondary inoscu- 
latota in parallel with the minute glandule of the exter- 
nal akin. Tlie cai-uneiila; and the lacrymal glands of the 
ejcH, not to montioii tlie special membraneB which secrete 
the lenses and the humours of the eyeball, form another 
group of glandular tissues, having par.dlels, no doubt, in 
the connective class of birtis ; but it would carry ua be- 
yond tie limits of these outlines, to discuss the question 
of organic parallels with such minuteness, aa would be 
required to warrant special parallels for tiese. Mergan- 
sers might, perhaps, be separated from the fiunily of 
ducks, to correspond with the glandiilar tigsues of the 
eye, as di!<tmct from those of t!ir raicniid sklri, bnt this 
is not a qup^tioii we ncuil .k-,ii iMiiii.nv.-, N.,i- i.- It ikto.- 

order, from the general alliances with which they luitiir- 
ally daim affinity. The simpleat mention of this order of 
relationship is all we need attend to here. Elaborate in^ 
Testigations and minute detuls will find tteii place more 
piopedy elsewhere. Organic laws of order must ezist in 
leslinio groups and series, as well as in the systems and 
series of an individual organism ; and general approzimo- 
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tions whc;ii coirected will evuiitu^illy lead ua to mom 
accurate orgnmc pi.rall.l.,^^ ^ ^ 

properly so called, arc qiuW distinct from the areokr 
tissues upon which and among which tboj ace distn- 
bnted, mudi the same bb ^andulsi twues are distmct 

ftom the mucous membranes npon which they are sus- 
taiiiecl Serous and aynovial fluids have soracHrneB been 

LuVtii iNin, J. tint h I ! II It „n 

piitiottla Ml Mil III i.ilriii mil til, in is di tiuct 
OS adipous cells iiiiil tlicir raiuteutg. llicre are. then, 
several kimlB ul iiilniinl liccrttive tissues lu the body, 
more or lees iiniilogoiia to the extemivl hyaline glandular 
excretive mcmbraDcs. ExlialatioDS of a simpler kind ma; 
lubricate tbe looser Junda ot areolar coimectiTe tissuee ; 
but rimple ezhalatdons are quite distinct from adipous 
aTtd synovial secretions. 

The omparoua oonneelive, elii.^s of reptiles ive place in 
parallel with the adipoMi-ini-^ eiiiiEL(((i\o ()f the 

body, and in each wc li:ue lour gciu^i-iLl subcl.Lnises very 
markedly distinct : thus, serum secretora, synovia sccre- 
ton, marrow secretora, and fat secretois : aarphihiant, 
ofAidiam, stmrians, <A^omcau. 

Without looking for analogies of any kind, wo may 
suppose, tlie following p^rallel^ to be ue;ir eiiou!;Ii for pre- 

the orgiiiiiiui, but present much saiin.'ues'i of structure iii 
every part ; ivhencc we may expect to fimi but slightly 
marked varietica of form and structure amongst tlid toads, 
frogs, and efts, which form the subclass AHPlllBli or 
batractiia ; commonly sabdivided int« five series or fami- 
lies : Tomidee, aaiamandridm, ccedliaeUe, am'^i'uimid(B, 
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Synoviiil saca or bursse are lined with synovia Becrctiiig 
tissues, wliieli are also very simple in structure. Tliey are 
mainly connected with tlic tendons of the muscular system 
and tie articulationa of the osseous system, and hence we 
expect to find the subelaas ofhidia but little diversified in 
general and special types of form and structure. Such is 
the fact ; for though the apeeies are numerous, but few 
distinct families aie rceogniaetl : there are but two sec- 
tions of scqjctils ; oni^ biding oviparous and innocuous, 
the other ovovivi2)!ituua aud poisonous. The two famihes 
of cdiibrid<s {anakea) and boidce (boas and pythons) 
belong to the first ; vipers and marine serpents to the 
■econd. Wo need not dwell on the different genera of 
serpents, nor on the great difierenees of size between the 
very large and tlie very small spcriea of \'enoiiifiu.^ and 

works of natural liistory. 

Fat secreting tissues are very general in distribution, 
tiioiigh diffedng but little in peculiaritieB of stmctnre. 
They are, however, more diversifled than Bernm secreting 
tissues, and hence we may expect to find more numerous 
families, if not more species, of lizanis tliiiu of serpents. 
The subclass SAUEU i.-s siibJlvidnl ua:, llie following 
families ; crocodilklce. t:hitiiiirlionulip, iji'</io!i'!n\ iipia- 
nida, varanido!, te'dw, liwcHida:, chidcidic, and schicUlm. 
One of the species of lacertidfe or true lizards is said to 
be ovo viviparous. 

We need not describe crocodiles, alligators, monitors, 
Bcincs, geckos, chanuelions, blind-worme, et£,, the ntimer' 
ons species of which may be seen in the British 
MnBenm. 

The matfow of bones is a spedal kind of adipons tissue 
limited to the osseous system, but suboutaneous &t 
and intetmnscular depouts, may be claraed aa varieties 
belonging to the relational mechomBm of the bodj ; and 
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placed in pandlel irith tibe saiman mbclass of reptiles. 
Bnt beddes &t and tnaiTow peculiar to the idatinnal 
syatems of the body, there are diBtinct kindB of ht pecu- 
liar to the organic systoma; and those we place in parallel 
with thr turtoipm anil t.iirllfa, '\lifi:c vnnlhh. howercr, 
may. donbt- 

IV r;mi)pfi or 

scetiona : land tortoisca ; marsh tortoise [>>m^■do«) ; rivor 
to t AS 1 m m t t (t tl ) "\\ at 

here deacnbe the genera and species of this subclass 
of reptiles, which is nnmerously represented m the 
Bntub Msaenm : and we have no porbcnlar remarks 
to make on the natural dutmcbons of each group or 

Class of Fishes. — The serous and syuoviaJ mem- 
branea, properly so called, are quite diatuiet from the 
secreting tiasnes lying on their surfitce, as the loose areo- 
lar tiBBoes of the otganiBm are distinct &om the iat 
secrotULg cells of adipous tisane lodged in their mter- 
Btioea. Apart, then, from the secreting tisanes commonly 

11 1 !r 1 1 lift] 



g b i I m mb I h loss 

ive tiasues we foim two natural eubcfasses, t. e.. 
ons ajid areolar : and m the class of fishes w 



u the natural subdivisions of this class, until minute 
aatomy has separated different kinds of fibrous mem- 
ranea and areolar tissuca from each other in the body : 
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and a more elaborate investigation of the nal;iiral gcoupB 
and scries of fialiea has been made ; but the common 
arrangement is sufficiently accurate for our present pur- 
pose, and this gives us tirce ordera of crirtilaginoiis 
fishes; three oiilers in the first section of the osseous 
aubclaaa, and one in each of tlie other two sections. 

Sturgeons, eharlfs, and skates, arc tlic chief types of tho 
cnrliiaginous subclass ; yjci'cliea, guriiiuxls. niacki'iel, tlio 
sword fish, mullets, wrasses, etc., arc tj'pcH uf the first 
ordet of osseous fishes; carp, pike, saiinoii, in ning, codfish, 
turbot, sole, etc., are types of the second onier; eels of 
different species are classed as a third aider ; globe fiahea 
and sun fishes form one section ; the great pipe fish, the 
deep nosed pipe fish, etc., belong to the third aectioo ; 
and tl^c^t^ aj'C tlio ni;ii}i divisionn of tlie osseous suliclass. 

Specimcas ot iilmost e\'cry known type may be seen in 
tile British Museuin. 

One of ths ceitilagiaouB &milieB are said to be vivi- 
paroua, but tho question has not been much investigated. 
The .shall; ljnn;;rt forth its young divc.Hnd tliough.wc are 
not iiwaio of ;mv ^-onipleto study of t!u; lifi^-history. and 
emliiTf,l"-y i>f tin- ].aitli^uhir family having biH-n mmle 
by pioIlv-clI natnrahsts, v.-(! learn ffom Edward 
T;iowu-Se(]uard that he has frequently, in mailing from 
the Mauritius to Franco ami baelt, eaptui'cil very young 
t^peeiniens alive, with tlic uml)ilical cord still attached, and 
ineveiy point resembling that of the young of a mammal; 
wbiince he concludes that the shark, though not a mam- 
mal, is certainly a placental and vivipimiua animaL If 
this view be wairanted, the word ouoviviparoia is not 
quite accurate, as here applied ; and poaaibly the reptiles 
vhioh are -viviparous may not be merely internal hatchers 
of ova, but placentogestators. 

m2 
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If ptuallek be made between the connectiTe tmnee of 
the body and the apeeial &miliea of reptiles and fiaheB, 

for instance,' as in tiie case of birdE, tben sturgeons may 

correspond to the areolofibroua tissues of the viiscular 
system, sharks to tlime of tho <iiRi.vtivr, ^iinl skates to 
tlio^e of the K^ucrarive systL'Tii. TluS, lnnvwi r. i.^ a 
qiii'sliim to Lc further investigated, before it can l)o 
sottlrd. 

AxOMALot -i ANi> Extinct Oviparous Vebtbbkata. 
— ^Tiie (^oiiiieclii e tissues of tlie body are of three jierma- 
nent clasaes and one transitory liypec-elass, during ftelal 
evolution. We say one hyper-ciaas, because tliesc transi- 
tory forms of connective tissue arc of various kinds, partly 
aDKlogoils to glandular and areolar tissues, and partly dif- 
ferent, as in the case of preiiuiinary and transitory en- 
velopes, during the early periods of gestation. In the 
extinct types of the oviparous connective classes we may 
expect to find more reptiles than birds and fishes, and 
fosnl or extinct BaoriaiiH eie probably more nninerouB 
than extinct luids and fidies. 

Some tvpcs of extmct sauroias we may place m parallel 
■with llie couiiMtivc envi'ini« or rnv emorvo, uhich are 
formed an 1 ! p j 

the &at per I 1 ' ' 

chonon and amnion, ninth endure until tiie period of 
birth ; some forms of cxtmct eauroid fishes may be classea 
not lar from these, whde others may be placed in parallel 
with the areolar connective tissues of the caducol placenta, 
nmuiucai coin, en;. 

We need not enter into minute details of organic paral- 
lel, to separate one species of transitory absorbent tissue 
from another, in the cadueal apparatus of the fcetus ; nor 
one species of extinct saurian from another : but merely 
call attention to the known fossil remuns of such types 
BB those of pteiodac^lua, ichthyoaanrus, geosanrus, mosa- 
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BsuniB. pkaioanurua. i.n:,i»otlon. etc. : restorations of 
ivhich may be bccu amangst tho niitcdiluvian animals 
represeored in ihe groimiia of lue Lrvami Palace at 
oydenLam. All wa need sav here is. ttiai anomalous and 
extinct tfpea of oviparouB vertebrata claim a pluco in 
oiganic parolld with tlie trauBitocj connective tisauca of 
ttic foetus : extinct typea of birds being placed in parallel 
with the glnndulat amnioldo tieanes ; extinct sanrtftds, 
with preplacental and absorbent envelopea; exdnct fishes 
with the areolar tiasnes of the tranfuent placental appa- 

The whole collective realm of vertcbrata, as a complex 
bisexual oi^anic unit, may be placed in parallel with the 
indiTidnal human body, male and female, as a complex 
tnsexual organic unit, and the fallowing synoptic tables 
will show this parallel in all the natural divi^ons of each 
complex bisexual organism. 

INDITIDUAI. VEETEBRATB OROABISM. 

rn. L-ur,iu^ppl<,..Hc. 
Z. Baponal Panel I U. Ulirattlc couillrbni. 
Uld CosdltkcB, |J1, Food resources. 



T. Ingot*, (to. 




X. BKntwuud 
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ly prope y 

follow the inmiciivc motiiou oi observation and descnp- 
tion m &.ea anatomiuni ana phvaioiogical inTeatiganonB. 



case may be; but still they differ, and they differ widely, 
from each other. They may possibly not admit our views 
of method and arrangement. We do not admit itpirs. 

In cstablisiiiiit: foiii' cLir^scs of VLTfebrata, aad subilivid- 

tli"ir tiisk dull,. .\nl ^0 v.illi oiirl W,, wish to' know 
Bomethiug moi't oi' org^miu uiiilj lli.m this in every realm. 
There are differential classes, diflerential secretions, differ- 
ential ingesta and infcsta, differential dynamic forces and 
conditions in the vertebrate organic realm. We need not 
enter deeply into all these questions, but they claim atten- 
tion as connective elements of life and organisation. 

The main thing in the study of organic unity is not to 
lose sight of general dtatinctionB while engaged in the 
an^dyais of small dcf ^lils ; and when small natural groupa 
have hwii C5t:il)lirih( (l in the vei'tebrate realm, the main 
divisions must be sought for before intermediate degrees 
of aggregation are attempted. 

la tiia human body all the organs, groups, series, and 
systems, are so matkedly distinct &a,t they are easily 
recognised and classed in order; hut the different types 
of the collective tealm are not ao eaaiy classed in their 
natural relations of species, groups, series, and ordeis. 
The anomalous families are more especiidly embanasdng. 
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as their affinities have not the same aLlvaiitage of Ioc;il 
and functional asaociution as anomalous gioups of organs 
in the human body. It is to primacy distinctions, tliere- 
fore, that attention must be given mainly in the study 
of collective uni^, dutt multiplex details may not confdse 
the mind before broad outlioes are suffideutly established. 

It is better also not to fii tho mind on superficial ana~ 
logies and correspondencieB before we have obtained clear 
pariiliols of order, number, and affimty. These bemg once 
established, lead naturally to the nearest afipccts of ana- 
logy and Binulanty. That there are two sexes m the 
human race and in eveiy speciee of vertebista, la qmte 
plam; that there are three classes of connectiTe tissuei 
and one claas of mam tiasues m the individual oi;ganiam. 
19 equally clear : and that three claasca of oviparous ver- 
iLhiiti QL iMiti, tnl uitli ui,i lIl',', a iiumm diT, m tiic 
u>lkLli^ 1 Ulu la il-,, iiiiiiiti t lo lliN c\tLnt tlic 

pataJlcl between the natural divisions of the individual 
o^amsm, and those of the coUecbve realm, is plain and 

That there are seven sj-stoms and five senses m lie 

h«h ,>t L Mrl Lrit, nriimil liii p nf (oiinictnu 

tlm iiiiru-.,]! i>t Mitilaiti 1 i |ii i IK in imfLSt 
in tlie eoUtetivc unity of the wliole realtn. Thus Jar. then, 
one law of order and association riilu^ in tlie vchition of 
parts in both the individual and collective unities of ver- 
tebrate orgamc form and Btruoture. And again, there ore 
three nornuil series and one articular anomalons hyper- 
series in each of the seven systems and five inoBculatmy 
senseB or sub-syBtems of the human body. And we think 
it cannot be disputed that in each of the twelve orders of 
mammalia there are three natural families and one aho- 
malons group (series or hypeivsenes), neither more nor 
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leas; and tii:it no ollu^f di'itnbiition of these groups and 
series coulil iln [ikut iiiilui.il from a.iiy point of 
view whateviT. A frw j.niiil-i ul' .li'lhuLi? grouping ate 
still nuBettied; but they iire not very complicated. 

Not can it be said that any preconceived ideas of 
number and airangement have formed an aibitraiy bed 
for groups and series to be stretched upon, for no one 
order iir alliiince elaiius the same definite number of 
geiii'E-t a!' another: diversity is cveiywhere 

peifi'i\nl iii ii;LUiial divisions and alliances. The general 
conditions of life are the same for indi"ridual3, species, 
^milies, orders, and classes, which belong to the same 
realm; and therefore we may cooclode tliat reatmic com- 
plex unity is manifestly subject to the same 0[;ganic law 
as individual complex unity. 

That all the realms cooperate in mutual relations is 
manifest; but what are tbe internal laws of order in each 
realm respectively ! and what connexions arc there 
between all these realms ? Tlie number of distinct realms, 
as we have seen, is twelve, and each of these forma a com- 
plex unit analogous to that of the human body. We may 
therefore expect to find the same laws of order iu cueh of 
the twelve, much as we have found them in tie realm of 
vertebrata. 

Before we analyse the other realms we ought to investi- 
gate tbe comparative physiology of ^■ertL>bl■at;> in parallel 
with the physiology of llie human lioily ; but Ihj^ \i'oul(l 
require a volume to itself, Liiid liieiefui'e m.' di^fiT it, imH 
restrict our inquiry mainly to the laws of systematic order 
and affinity ; not only to the Uws of order, but to a .veiy 
brief outline of these laws in the primary and aecondaiy 
sabdivimouB of each realm. 

It is not, strictly speakiiig, the anatomy and phyuo- 
logy of the realms we have to deal with; but the laws of 
order, number, weight, and mcasnre, which nndeitie the 
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forces and pheDomcna of compsiatkTe anatomy and pliysi- 
olc^. A few short pages will Boffice, then, for a bnei 
ouUino of these £ict«is in each realm. 



OUTLINES OF ARTICULATE ORGASIC UHITY. 

Syhtheiio Abkanqehent. — A^r the vertebmta, the 
articulata u, perhaps, the most importajit of orgamc 
realms. MoUasca holds a higher laob, bit on a lower 
graduB of the general plan ; the one being a member of 
the diatonic, the other of the chroma-tjc scale of taxiono- 
mic gradation. We eaady recognise four classes ot arti- 
cnlata. Araehnida and mynapoda have t^onu'tiiiu's bL'eti 
placed with insect^ and oftener as distinct i-lassLS. We 
believe arachnids and enistaceans to be subdivisions of 
oiLe mam class ; insecta, mynapodsi and annehda, form 
distmct seeondaiy eUssea ; and this appesis to be war- 
ranted by numerous affinities of structure. NaturaliatB 
hi>- --tLt ,i tint j-idii" iim t nut 1. Limfjui,dc 1 «ith 

adithiintui.liLli»t,Mii .tmu in lliiji, r intdlif,i.iiCL 

In the higliOBt individual organism, we tmd vascular, 
digestive, and generative systems ; nervous, muscular, and 
cutaneous systems : and although no osscoub system is 
well developed in any type, there are fibrous rings in tlio 
annelid^ which serve as IsTeia for (he muscular £bres to 
act upon. In the Crustacea a sort of estcrnd skeletoa 
serves as a basis of attachment fin; tlie muscular system, 
bnt this is an incrustation more or less anabgoua to the 
external Eihell of a tortoise or that of an armadillo, in tiie 
vertebrate iirganiam. There is, then, in some types a 
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rudimental systtm of resistive factors in the iirticiilaUi, :is 
well aa in molKiaoa. Organs of siglit and licariiig cxifl in 
the cruataeoa, and some degree of smeil and taijte ma)- be 
attributed to beea and other insects, which recognise the 
floweiH that aiFoid them honey. Some muths are knowa 
to travel nulea to find the femaJe in concealed places, 
such aa private rooms or cases ; and many facts well 
linoivu in the life history of the articiilata prove tlify arc 
endowed, in some degree, with the five senses. 

The seven systems with the five senses are not as 
highly developed in the articulate organism as in the ver- 
tebrate, but they are equally curious and interestiDg. 
The ejee of insectB aie more complex, in some lespecta, 
than thoae of hi^er types; and the simpler generative 
system la more diversified in plants and lower animals, 
than m the vertebrata. hui tlirse tliversities ilo not iutcr- 
fere with the general principles of organic parallels. In 
Tertebrate oi^msms. the n productive system varies in 
different classes and epceics, liirds hatch their egg^ and 
give no suck to their youii<T : and even in the mammalian 
class, some ore placental anil some impiacentaL There is 
not a complete generative system, then, in any one indi- 
vidual organism. Even the highest types have no marsu- 
pium. as an ausiliary apparatus, which is peeuliat to the 
order of marsupiata. The task of reproduction is distri- 
buted Id several organiBinB. in some cases, and sometimes 
to a single hermaphrodite mdmdual. In the female of 
die highest mammal type, there is an apparatus for ovB" 
genesis, another for gestation, and a third for lactation : 
ovanes, urams, ana mommra. jlie first produces from 
the blood a homogeneous substance for Uie germ ; die 
second, a different kind of substance from the blood ; the 
third produces milk, which is a farther differentiation of 
the blood ; and all for ths same purpose, to fomish a 
plastic substiatum for the physioiganic forces to Ixana- 
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more div^w. m tne durtnbutum oi me reproductive 
nini^iitiTiH. iM'SKinn uii: iiiuKi iiiiii [limmi', hiixim hi (iisiiiiiiic 



pi^iuts, arc uot stxual, but neutral ; and the bulbils which 
also mproduce aae plaut. are ueutrd. in certain maects 
commoQiv called j^i-iice laphiB) some moividiiala whioh 
ore neitner mate nor lemaie. reproauce tne apecies hv 



tsoDS. m higher aTiiinn,<s. mp Tiirpc niaT.mnT. bfiniis nr 
genetic apparatna are nut successive means ot oiiaQiaimn 
to one soie purpose, it is. tnereiore. oi no lunaamentoi 
importance whetner mere be onlr one mam apparatus, 
or three main aenea oi organs, in ine generative system 
ot an inaiviauai organism. 

There is u complete scale of E^^ma in the liigheat 
typt:^ of nrticulata, iiud we may expect to find a complete 
scale of natural oiilcis and alliances in the main class, in- 
cluding arochnLda and Crustacea. 
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Milne-Ed wards cstiiLlishca five divisions of cniatacea 
and ihrpc types of iiiatliriiila: iy,\ra'Ay,po(!oplill)fihna,filri- 
opktlialmti, bmnchiopoda. entomoslraca, and xyphoswa ; 
pulmonaria, pulntolradiearia (lea Begeatrioa), and ti-a- 
chearia. These ere agun subdivided into orders and 
sectiouH, genera, and epecicB ; end although we admit 
most of hia natural aubdiviaiona, wo ahall have to alter 
Borne of their relative degrees of rank, in forming on or- 
ganic parallel between the individual and collective unita 
of nrticulato. The difference, however, is very little ; 
being more a question of names and parallels, than one 
of natural delimitation. 

Cuvier himself observes that " Doctor Leach anenged 
the myriapoda as a distinct clnas ;" and that "the tra- 
dR^aliiLii iLKidiiiiihi j.ii,L'lit ;ilw ];c. ammged aa a, distinct 

Willi the paliiioiiarj- ar^icLnids that he did uot think they 
should be separated from them in a classical anange- 

From this, it is evident that Cuvier was pazded with 

the subdivisions of aratlmida ; uot in determining struc- 
tiirai diirLTriK-L's, bui hi ili'-i.il.utm- ;i:iuinces or gradu- 

mattcr, witlioul doiii;^ \-inli'n(.'(; to any of the natural dis- 
tinctions pointed out by Cuvier and other eminent zoolo- 
gists. True spiders differ from true scorpion-S in a marked 
degree, and traeliodian pscudoseorpions and pseud ospidors 
differ again from both, and from each other. We may 
easity distinguish ^aee alHances in this subclass ; and a 
carefiil view will recognise two orders in each alliance. 
Pulmonic spiders form one alliance ; pulmonic scorpions 
another ; and the hoUCrea or trachealian arachnids of 
Cuvier form a third. 

And here we may observe that &e most eminent zoolo- 
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gists differ wuk'ly trom each other in tliciir ]>ninarj- divi- 
aiona. although tlicv may be equally conversant with 
Btnictural and phvs:olo!?ical diatiuetioiis m r.vcry dp]-iart- 
ment of natural history. Thia divergi^ucv can oiilv bn 
caused the want of a general prmcAple of taxiononiio 
method. In the first divisions of tlio orticulata. Ohtot 
{or LatrciUe in hia name) makia four classes, i.e.. cvsla- 
11 I I 1 Mini 

fi J I / la 1 

? / ib I 1 p i r 1 1 

two Hystema. and theu^ secondary sulidivisions nit a]iuoat 
aa ucompatihle as the pmntuj. Cu\ier makes two sub- 
classes of CTOBtacea, malaoostrat'es ami nuiomoalraci^s. 
the first of which he subdivides iiilo iJfcfjioih'^. niwnmpo- 
d,'>:,,u„pi;po,h.', h;,wJ:p,-,.7.:<:, /-/.(../rs ; tbe ficcond 
I All Lt 1 

i„.k,. u.> ,li-l,n,.;-i, U-Uu-.n i.„la™.toa and 

ent 0 t L t hi I ll h 1 luh at ncc nt 
nve prmcipai groups, wmcQ ne poaopiuiiauna, ean- 
aphlht^a, irandiiopoda, erUomottraca, and xjQ>hMura. 
By this amiEgement he places three of Cuvier's divisions 
into one sioiip of ediiojihtlialnis, nitd pfpar-alcs .■() pbosura 



piTiit ">:.x)loyi=[s ;i Lnowlcdye vl or-nnic iirinfiplca aa we 
liave now to unai;r«t:Lnd Hum, 

The arac^liiiida form three natural alUanwii, or six 
orders : tlie cniataeea four alliancea, or six orders; agree- 
ing partly with thoao of Cuvier and Jdilne- Edwards, 
though not vith either literally. Our arrangement may 
not be fins], but it is snfficient for the present. 

In Cuvier's works, Latreille has placed the myriapoda 
with insects ; but they have been placed in a distinct class 
'by Milne-Edwaids. This arrangement gives ns three 
connective clasKS of articnlata and <mo main doss, as in 
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the realm of vertebrata. Milnc-Edwards separates vcrmi- 
cultt from annelids, and makes four classes of the htter; 
but this leads to confusion of ranks ia primar}' distiuc- 
tioDB. He makes nine classes of ardculata in lieu of four, 
and five of the nine are merely wonna. Vermes amd Ter- 
micula aie natural divisioDS of one clas% and both are 



mail, daaa of a' 



losa being insivtti, myriapoda. and unuulitla. 

In a general synopsis of this realm the natural orders 
and alliances will stand in paraJlel with tbe BjEtema of 
the individual organism, just as we have found them in 
the vertebrate realm. 
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Eealmic Unity.— Thia table gives tliu nearest approxi- 
mation to a compleM parallel, tlmt wo tan make at pre- 
sent The discovery of species yet unknown, may posaibiy 
afford answers to the qnerics here inserted. It may he, 
also, ibat nnknown speciss might claim other places tiuai 
those implied in our aynopsiii ; but these are qnestioiiB 
vhidt caimot be decided beforehand. It may be that 
the groupfi and &miliea already recognieed sie not well 
named, and tliat a mote careful method of divarication 
wonld establish more numeroua divimons with better 
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names and defiiutions. Our own spedal knowledge of 
this lealm is not aufScient to determine sU these points ; 
and we are too busy with other hranches of apecial scienco 
to devote more time to this. 

He classes and alliancas are il^ lijiilr immgli, in tliis 
C7nopds,and the secondary subilivi>:i<iiL:i iti:iy \n' im in- 
complete in number and development in tlio mala does 
of BTtieulata, as the systems and series of organs arc rudi- 
mentary in tbe highest individnal type of an articulate 
organiBm. Meanwhile we give the aymbola of a, complete 
scale of series or families in each alliance, and future in- 
vcstijjaliiina will Imvo tn ili'Cide liie ,iu:-^t\<m i.f romi)!etc 
or iz.eomplete <|.'vi.|opnieiii in iviilnile collivlivc unity. 

Jr, 7V,t I{<i;iihl,'.i of a NnluiuUst, by A. De Qimtre- 
fageH, tiie articulata saa fiiBt arranged in two divisions, as 
"ti-ue articulata" and "vermes." These arc subdivided 
into twelve bo called classes : " insecta, myriapoda, aracb- 
nida, cruatacea, and cirrhipoda, belong to tlic first divi- 
Mon ; BOnelida, cotifera, gepbyura, lumbricini, hirudinei, 
torbeDaria, and helminthea," to the second. 

We need not dwell on tbia arrangement, as it is not in 
minor diviaions, but in general grouping that wc differ. 
He also differs fram Cuvier in fonning but two main dia- 
ttoctiona in the " animal kingdom" in lieu of four. Three 
of Cnvior's diviaions are thns clas.ir;d together oa tnner- 
tArala, contrasted with tlic wtdmiUi. 

In sucli BO arrangenient tlic must obvious differencea 
of atructure are seized upon iis ]ir)iii(s nf Kt-poration, with- 

Analytieal divarication and syntlii'tieal airangcment 
are very distinct things, in the systematic classification 
of a realm ; and the most eminent zoologists have hitherto 
had no other end in view, than that of analytical distiuo- 
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tioQ. Wc cannot, therefore, expect to find a natural ar- 
mugement, where no such views were thought of, by the 
audiot of a special ajBtem. Ail naturalists agree in the 
diatinctioD of races, species, tribes, and &miUes ; and we 
agree with them to this extent ; but higher groupe ajid 
orders, classes and subclasses, SBctions and alhftncea, re- 
quire synthetical ns well as analytical ideas of method, to 
determine the triiii Liwa of u^turiil arr^inscmont 

The same ilissidriiuc uf iii,'tlioil amoiinst workinff natu- 
ralists. IS nmuift-'St HI even- department of zoology and 
botany ; not only with regard to names and definitionB. 
but also with regard to analytical divusions. We cauoot 
agree with any one of them, without, is some respects, 
differing from others. And still their views arc mostly 
based on some legitimate ilistiiicfioii, found m natiut. 
Their disagreeraenta are not .^o muoli on luituml tli-^Lizii;- 
tions. 88 on methodical arraii£;eincntri. We only dilier 
from them, therefore, as they dider iiom each other : and 
we place oni one deductive pnnciple of method, m. con- 
trast with their nnmeroas conflicting illustrations of m- 
ductive method. They look for natural diversities alone 

<']■!•■. K-^:.i ;.\ .u ; jii' 111 Ml I i.t I III' riiiiinjctive cloflses 
of ;i] i.< llI;u„ |i..l. .■ iil--^'i (■-. a, I'liil- .ivi' ut the head of 
the oviparous veiU'brata. in l.iulli luiilins. these classes 
are placed m patollei with tlic glandular connective 
tissues, and these ore conjomeJ with four alliances of the 
highest class. We have, therefore, only Tour alliances or 
seven orders of bn^, and the same organic law applies to 
the alliances and orders of insects 

Linnitiis forms seven ordera of insects ; Mr. Water- 
house, eight ; and Milne-Edwards, ten. These discre- 
pancies are more apparent than real, and may, to some 
extent, be reconciled in onr arrangement^ \riudi includes 
fbnr alliances or seven oideis, corresponding with tlie 
.n2 
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natural divieions of the vascular, digeBtive, genprative, 
and cutaneous glandular tissiica. 

The four ulliaiiecs of iuaects may 1>c named according 
to the len<Jiiig types of each ; i.e., /i-}iiiliipli:ral,!iymeno- 
ptend, orthopterai, and eoleopteral, ali!»nii;h \vc (li'cm the 
wings of secondaij important in i^c)i:ir:itiiig grou|i3 from 
eooli otier ; but aa tbese have ln'i n gi'iu' rally deemed 
convenient for naming cliicf di.stiii(:i.ioiis, we adojit them, 
aa subordinate to other slrm^tur.d and physiological 
chamctmstics. The, li'i)idopteraI idliauce containa two 
ordeia, i.e., butterflies and moths : tbe hymenopt«iat al- 
]kuce contains tilso two orders, die one being that of 
hymenopteta properly so called ; the other, inchding in ons 
neuropteral order, three sections commonly colled neuro- 
pt<fra, diptem, and rhijnptiira. The orthoptend allianeo 
includes hi one onkr tlic two groiipF; of oiiltqiln-a and 
ko!>i02<lii'a properly bo called, and separated from herai- 
plera ; and, in a second order, the two apterous groups of 
"parasites'' and "iJiysanoara'' as established by Miln&- 
Edwai^ colec^teial aUiauce forms a single order, 
^ already well defined by eminent aoologista. 

group.'! appear ficlf-evidciil ; :iiid \vli;il iie have already 
said in other cbaptcre, on the question of oi^anio method, 
will snflce. We shall merely give a general synopsis, 
then, of the class inaecta, and jiroeeed at once lo the 
other two connective classes of articulata. 



>cliirDalIds (pharieiilde. etc) 
ids (pHpinQnldiB'l^c^idn) 
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We have snbdivided the nocturnal Icpidopfera into 
tlirce Boctioas or fiimilics ; the pliaaipcnnidie, being a sec- 
tion already rccogTiiscd ; and what wc call hct^ronoctur- 
uahdie include other accliona which are more or less 
irregular in structure. Lstreille obaorvea that "Several 
of the noctunuil moths have no pioboBciB, and some of 
the females have no wings. . . the whole fiimilj is difficult 
to airange in natural order, and our methods are still, in 
this teepect, bnt veiy imperfect and tentative." 

The Aeniipiem, tta hero defined, inehidc the " gcocniines" 
and the " hydrocoriaerf' of MiJne-EdwaLda (pim^iisi^s; ne- 
pee, noetonectes). The apteroincludc hi3"succiirs"(puce), 
"pantdtes" (pon), "podnre, tiijsononre." 

F(a more details and spedal information, we refer the 
reader to Westwood's works on insects, and other staudtird 
writers on this branch »f natiu-al s<^itiice. Name;- and 

and fmrther studies will iiiTi-j.„a;- l.) sctdi' iili mvU 
qneations. Meanwhile, thu mum diviHiona are correct aa 
given above, and secondary groups are easily arranged. 

The insects are a veiy numerous class, which have 
been well observed ; and little is required to nmplify ths 
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names and definitions of all natural divisiona. Themyiia- 
poda are much tea nnmerous and various, and, therefore, 
ea^y dealt with. 

ClAsa M¥iiiAPoi>A.— TLia class is Datiii-iilly snbiliviilod 

millipodoa and rt-'ullpoilci. [n f.-.mh of [W-^r /iuti; iU'u 
several tribes or genera, wiiich iired uiily to hu mijiitioned 
in B general synopsis : — 

ri. SlDniarii. fl. OHiihQiu. 



The ^wmes are more or 

Clasis Annblata. — Milne-Edwards mnkea four classes 
of the lowest tj^ea of annuloaa ; i.f., ariricliik, li^rbellaria, 
rotifers, and helmintlia, but tluwi ni'r. imly i-iilillr.l to 
rank as alliances. Two subciassi;s may W ncogjiiswl, 
one of wbich is much above the otlicr in development, 
and hence we apply the name of anndida to the fiist, 
imd that of auQul<ddBoroermicu&( to the Beeond. Cuviei 
Bubdivides the annelids properly bo called, into three main 
PToiins. and nW.nH tlio viriiiipiiln. in tlii^ n>aliii of riuliato. 
Th m k Laa 1 h 1 1 H I i, I 1 

Ih Id f m tl ai d I Uvier 

abraneJtiata. dorsibranc/iiala. and lubicoke. The first 
have no branchial tofta : Uie second have bianduat ap- 
pendages on the back : and the third are tube makers. 
The earth worm, the nala. the leech, and the haiivworm 
bcloiis to the abranduatn, ; the litjrworiii (arenicola piaca- 
t I tl il I I ) i I ng to 

1 1 I 1 I 1 II ill 1 colio 



cidcaieous matter secreted by Uie skin 
sometimes of small particles of sand or 
1 together by a gelatinous substance 
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M. A. De Quatri'fagos forms seven claasea of " vermes ;" 
i. e., anniiliiia, rotifiira, gi^phyria, iumbritini, hirudiiiui, 
turbcllaria, atlJ LcI mi utiles, TLe first tlired o( tiieso lie 
classes togetlier as inanmc'wm vci-nies. in «-liieh all tlio 
individuals are bifwxual ; the otiiei-s being unisexual, ni-e 
classed together as diitahm ncmu's. This method is no 
better in aoology than it would be io botany, where it is 
obviously inadmissiblB. Annelida, lumbricini, hirudenei, 
belong to one subclass ; gephjria, turbelkria, rotifera, and 
helminthia to an inferior subclass. The gephyria (sipun- 
culuB and echiurua) were classed with the sjnapta, as 
tnbicoloiu types rA ladiata, bj Cuviei, but modem sdenee 
claima them m true vermes. 

The structural and physiological characteristics of all 
liiiowii diiji Iiavi' III en ili ™ribeil in ivorks of natural 

sail! of the vermicuta, wliicli ive meutioc for the sake of 
method. Three groups are dialingiiiahed from each other 
hj MUne-Edwarda under the oamea of roUj&v^ tavbdta- 
ria, and hdmintkia ; the first being microscopical ammal- 

cules ; the second and third, mostly infj?3tinal or parasitic 

miculai under the names of rotifera and hclmintbia, tlio 
latter being subdivided into five oniers : i.e., ncanlho- 
tliccii, ■nemciiHiiirr, turbdiaria, hdniiidkia propiv, and 
ceatdida. There is still much to learn with regard to 
these inferior types, and the life history of eacli species. 
Vflji Bencden lias shown that different phases of develop- 
ment, in some of the cistoida, have long been erroneously 
considered as distinct species ; these states or phases are 
piOTed to be those of what are called the egj, the scoiea:, 
the s^vlnta, and the proglottis or eucur&iftn ; the three 
latter states were long OMuideted as throe different kinds 
of worm. 
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Ab in tlie loweet daas of vertebmta there arc two dis- 
tinot subolasaea; i.e., osseous and cartilaginous fishes ; so 
in the lowest daSB of ansulosa, we find two subcliisses of 
Temies ; i. &, TermeB and vermicula, or annelids and an- 
nolc^Ida. The ordeis and alliances of these sabclaaaee 
have been vatioiisly atranged by different naturaliatB, and 
all we need observe on this head is, tliat different species 

more m known oi all tne tharactoristits ol eath taniily 
and Bpeoiea. 



PHTSIOLOGICAL CHAK.\.CTEnTSTrcS OF AUTICULATA. 

Thb habits and m^UM^ ol (.-ml.- .n... .-i.iu. i^. ii.-. ■ aii'l 
worms, ba\e brtn nrll ul. in, I m .11,11 , , ,i,i iiillj 
described in popular works, such as those ot Kirbv and 
Spence. tho two Hubers, father and son. and other wntera 
of eminence m this department. The study of this realm 
IS more mstxuctive m many points of view than that of 
any other. Like clL the secoudaiy realms, its phymolo- 
gical phenomena are more diver^Sed and more exposed 
to human observation, than those of the anperior realms. 
A systematic study of all the leading characteristics of 
each family and apeiics iu eiich of ilic four chLSsi^s, will 
disclose innumcralilc aspects of iiiatiuctual life and mcta- 
morphic evolution. To read deseriptiona of the wondroufl 
y/orka of instinct iu these minor creatures, will become 
more intetestiiig to enlightened generatiana, than the 
moat ezdling novels of the present day. Sver)'thing is 
cuiioiie and strange. The different types are vciy numer- 
ooa and various ; the radiatory modes of adion in these 
different iypea are equally diveisified ; permutationa 
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nf state are rciaiirkiible, as well as tlie compUxily of slmc- 
tiirc ; tilt (liffi'i-cucu of sexes and dcvciopnicnt is veiy 
slraiige ; their modes of rcprodtwtion arc still more won- 
derful ; the alimenUiri/ conslilulion of the different tribes 
and &miliee, is more diverailieJ thau tli^it of higher ani- 
mals ; and the <dimentunj modes of action mneh more 
vaiiooBf of different taiiipai-amenls, \cry little ia yet 
known ; but vasddar modes of action are known to be 
more diverse and cunous m these types, than m those of 
any other realm. It vi, in fact, a world of wonders with- 
out cud. Ill which the iictivc mmd may find delight, when 
satintul w:tli u-nriaiv pleasures, 

\\ 1^ c;iiLin"i( L'Ulov iiitn all these questions, but we may 
(|iwt .iLHMiwi.r'i (-Mupi i-;frnmtheJf„„/,^,o/u 

sive. Jormatton. 13 the great law which prcaidus. not only 
over the development^ but over the very oi^iamsation of 
gemuL BudB, bulbila, aeeds or eggs, all leproductivo 
bodies), in fact, are produced Irom a preexisting individual 
bi'inij. which elaborates them from its own subsMnce. 
iiiil . tb iiiliuiiiM ,f Mtiht\ liil ill (on .]iiii.n -i 
]iliMi.iii 111 ui niitutiin -iivl itn tinn -mill 11 lu lli l 
from whence leault all the other products of the oi<;iiii- 
ism. At first imperfect, these germs are successively 
completed, and onlv become eap^ible of fulliUing llieir 
important functions after they have attained to maluritij. 
Some posaesa m themselves all the vital activity that is 
neoeasary foe their devek^unent, in which case, properly 
Bpeaking, there ia ueidiet father nor mother ; odiers, on 
the contrary, leqoire the interventdon of a special agent, 
and here first appear distinct sexes which concur in the 
lepioduction of their species. 

"In the ^Dt; as in the aJiitna], the female secretes a 
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germ thsX muat be fertilised, while the male produces the 
fertiEsing agent. Fium tlie coutaet of these two elemeota 
there results a new individual. 

" In the animal and the plant the hud is living becanse 
it is simply a portion of its parent. Again, in His animal 
or plant the bulbil ia living, because, when Beparatad from 
its parent, it gran s and is developed. The seed and the 
fertilised cp'g are orjiuilly h'l'iiif/, ahhovir;li both may, for a 
more or lesj cijiiMil.'riiliiu Irii^lli of tiiiR-, jiresent all the 
appearances of iiiri-t Is the '.'^g which we keep 

for housc-purpoaes dead^ By no nieaua, for if it were 
placed under a bea that was sitting it would give birth to 
a chick. Were the cerenlB which weie found m tlie tomba 
of Thebes dead? Bv no means: for when thev were 



for its inanifestatiou a Co^euiTi'iice of fjLvour:il,lo i^inmra- 

Hcro we may pause U> ask wimt is meant by "life in a 
hieni conuitioo ; Is ic not cereuii tJiat man wouia cue 
if deprived of food during some ten days or leas? Ib 
human vitality, therefore, lalertt in the food which ia neces- 
aary to sustain human life ? Or ia not the life already in 
the man, wlio uses the food to build up the body as fast 
as it is wasted by combustion ? In this case, at least, the 
already esiating principle of life in man is ueoeasaiy to 
convert the laient physical forces of matter in the food 
into living tissues of the body. What, tiien, can the 
be more than a fitly (uigaiiiBed imbstance for a living prin- 
ciple of force to convert into the tiBsnea of an o^janism 1 
But whence comes tliis living principle <^ o^;animng 
forces? That ia the question which ia not cleariy answered 
by the words " life in a latent oondition," already in the 
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pgg, aa here supposed, and jrcquiring for its manifestation 
a I'll II eurrc lice of favourable circumstances. There can be 
imtliiug but physical force lateut in tbe egg. The living 
form of organic force must be someuherc else, in a Latent 
or an active state, waiting for a favourable opportunity to 
convert tie substance of the egg into tissues and organs, 
as an animal of any tind waits for an 02)portuiiity fo seize 
proper food and convert it into Lone and iiiusi-lc, J5ut to 
continue the (piot.ition. 

" The obsi'rvatioLia \d,ieii 1 liavc made on the lictmcllaa 
throw considerable liglit upon some of the difficult points 
in auestioo. 

~ On ibe coasts oi avaia iin the Bay oi fiiscaji whicn 




Tt 



on an entirelv uncovered nomt These little hillocks 
monndSiWhica look very nmcu like a thicic piece at hone 



tUIXi. I.UIIIK lIl'LJliail 



h^niTAnnn when, nr, rnp, leaST^ Aiann oi danger. tJia an' 

daits withm its house or sand. SVom me edges o; 
cephahc opening issae about fifty or sixcv h^t v. 
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coloured slender filameuts, which arc inceasautly moviaf; 
about like numerous minute serpcntB. These are so many 
arrua wliieh can be lengthened or shortened at will, and 
which, seizing the prey as it passes, bring it into the hol- 
low fiumel-shaped roonth at the base of the depression. 
It is 1^ means of these sms that, one by one, the grsoiu 
of quaitz or hard hmestonc are eoUcetcd and put into 
Ihi'ir proper places, to serve in the com|)oaitioii of the 

by iL ioi L oi morlar-like iiiucositv iuriiislitd by the auimal 
itself. On the sides of iw body appear little projections, 
whence issae bundles of sharp and cutting lances or broad 
fims, eenated like semiciiciilei sans. These aie l^e feet 
of the hermella. Finally, the baoi is furnished with cirrhi 
recurved like sickles, whose colour v^ii ic.^ from d^irk rod to 
grass-green. These orgiiiiri n-prr-i nt il..' Iiniucblii', wliicli, 
by an exception hitherto fouuil to be uiu(;i;e jji tliis gvoiip. 
are distributed over every ring, iusteail of being uiiilod to 
the head, like the petals of a flower. 

"Their internal organisation ie not less remarkable. 
These ungular nniraals realise in their actual anatomical 

details a thcori'lienl view wliieli iri^'lit hitherto have been 
justly reganli 1 ■ .i i n ■! ■ . 

are Bimilar to one iiimlluT; ko tliiit tlie^e iiuima]!, may 1)0 
regarded aa formed by the reunion of two symmetiical 
halves cemented together along tlic median line; and 
attempts were long Hincc made to eoniicm this view by 
the study of their embryology. Newton, the distinguished 
English comparative anatomist, had shewn tJiat in the 
young myriapoda the abdominal nervous centres are deve- 
loped in two halves, which become subsequently united. 
I had made a ^milar observatioit in respect to a ettnux 
sanguinea, which was in the act of reproducing the pos- 
terior iiegnients of the body which had been lost by twme 
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aeciiient ; but no nilult animal had hitherto liccn met willi 
whirh prciienteil any \ciy appiiicnt tracfS of this original 
division. In thu lierinclta, howevci-, this division exists 
thioughout the greater portion of tliu body. Throughout 
the wLole lengtb of the abdomen the muaclca, vessels, end 
nerves, ue double; and the two halves are only held 
together by the skm and by the digestive canal, which is 
single. Here, then, the aimelid is actimll;- cleft in two. 
Both before and behind all parts of tbi' iiiu-.i-ul !i- nuJ v!is- 
cular apparatus meet along tho middle of (lie boily; but 
the venljal uervous syatcm remains divided from the one 
extremt^ to the other, and its two haJvea only communi- 
cate together by delLctite threads or exceedin^y thin 
bands." 

The embrj"ology of tlie licmiella is not Icfis enrious than 
the adult form and strucluiv. 

On leaving the body i,f io niotliet, tln^ i™ «.f the lier- 
mella is composed, like all perfect cggB, of four distinct 
parts; that is to say, of a, yolk or Titellus, a genninal 
-vefflde (vesicle of Fnrkinge), placed in the interior of the 
yolk, a germinal spot enclosed within the vesiele. and 
finally of a very fine membrane wliich envelopes the wliolc. 
<In the eggs of birds the «lLitr...v ^dbiiiiini. and the fliell, 
are merely accessory pait^^ wliii'li .iit formed in tlie ovi- 
duct after the actual vgg ha^i Icfl llie o\Miy .) Tlie germ- 
inal spot and vesicle are two niinuti', tralisprivent globules; 
while the yolk is formed of very minute, opaque granules 
united together by a perfectly diaplianous matrix. 

" If we throw one of these eggs into sea- water in which 
some of the male organic corpnaoiea are moving, we shall 
Bee, after a few momenta' immsrsion, that it haa become 
the seat of a condition of vital activity which may he 
ea^y watched timmgh the microscope. A mysterious 
force seems to mould these elements, blending them toge- 
ther on all sides." 
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It must be a very myaterious force, having power to 
orgiiniBC a spctiiJ type of being; but the author docs not 
etop to inquire what kind of force it ia, nor whonce it 
comes. Does it come of the fortuitous concourao of atoms, 
or is it an invisible form already created, with power to 
incarnate itself whenever the proper substances and the 
conditions are prepared for its physiorganic operations 1 
Is there no world of e\isMiii2 ionns ami forces but that of 
visible niatti-ri What !■ ■ in-,, iln' organs of the 
buniao bmly ki move '. ^\ l'..!.-.' iliivcts the move- 
ments \ There ia a living principle of force which moves 
the organism after it is formed, uid the samo living prin- 
ciple of form and force must move the matt«i in the 
metamorphic evolutiona of the organs from the substance 
of till' ej?!; to tlie coraplf te oi-eaiii^;itioii of tlio living; form. 



dis^ippear, a tratispan iit globiilu fHcapfs from the midst 
of the vitellus, and tlicii begins the singular phenomenon 
discovered by Jl M. I'luvost ami Dumaa. A circular streak 
is oi^ervable iMuinl llic vitellus, wliich divides spontane- 
ously first iuto two, and tln'ii iLito Ibui- jiarts, and goes on 
subdividing tiius ^ncci's.^ivi'lj imtil il i* only composed of 
very minute globules, (Tlic tleavage of the yolk or vitel- 
lus. which was originally discovered by physiologists in 
the of the frog, has since been observed in the ova of 
all animals that liavc been investigated under favourable 
conditions.) In proportion M this cleavage progresses, 
the granular character of the vitellus diminishes, and 
fanallv diaappeai's, ihc eirtire iiiasB assumes the appear- 
ance oi young tissues. At this period we soon begin to 
perceive a few small filaments whijh are at first immov- 
able, but speedily begin strike the liquid with jedcing 
motjou. These filaments become more and more multi- 
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pUciil. when tlio yomig hcrmeila, after haviug balanced 
ilBplf for some time, ua if to trv its nascent oi^ans, snd- 
denlv leaves the soiiri puiin^ wincn supported it, and 
throws itself into tint liniiUI iiiiJrr the form of a small and 
irregularly formcii simcni ai [iirva iiriKtJinff all over with 



;ivcs 

e 1 i n J 1 y 1 nthe 

liquid without being brought m contact with the ferti- 
Mng dement, becomes deoompoaed in abont ioity or 

fifty hours. We must not, however, suppose that it is the 
le->i< net V nn I till II 

f tl I 1 1 t I I II 

1p tU I I I I U II 1 

tracts, the spot and vesicle ilisapiiCiU'. tlic iiii.l. i- 

go«a cleavage, and becomes thmner. For the lirst U:n- 
honn it IS almost impossible to distinguish a feitih^vd 
from a non-fertdiBed egg. In the ktter. however, the 

rsil 1 1 ail. 1 1 f ' I ' 1, 1 ^ / 
a / il 1 t . I I tl ' ; file 

qc It ) n I 1 k t tl «hich 

seem very neadv decomposed, and briug them in con- 
tact with the ti'i'tiliamg corpuscles, their movements will 
slacken and become more regular : and we may even fre- 
quently obtain numerous swarms of lan :f from eggs that 
have been deposited for neailv lortv hours. 

"These facta, which I have rcpcate(!l\- venfied, appear 
to me to be thoroughly conchisive. Ihey teach us tbat 
tiie movements, which have their seat in the egg inune- 
diatelj after its sppearaoce, aie entitcly independent of 
fertilisatioD. The disappeatanco of the germinal spot and 
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vr'iiclr', t!ie iiFrill.itioii-; of tlii; yolk and its cleavage, are, 

these movements eeiise, and wlict) the egg becomes de- 
composed,, it is in reality dead." (No doubt. Bat, then. 
as children say, ' what deadened it T Was it not fonnd 
insufficient by that 'mysteriona force' which wanted some- 
thing more to work with, in order to complete the process 
of oi^anisation ?) 

"Thns the fertilising corpuscles iifrer separation ftoiii 
the male, retain a certain amount of vitality. In tlie 
same manner, on their separation from the mother, the 
eggs possesa a special sad individual life. Even in non- 
fertilised cgga tliia vitittity is maaifested by qjontaneons 
and oharactcriatic inovc;nifinta, precisely the same us we 
observe in the ciisc of llic niiile (Corpuscles, In the latter, 
all indieatioin of vitality disappear in a comparatively 
short lime, and it is preeisely tlio same in respect to non- 
fertilised eggs. In the fertilised eggs, on the confrary, 
vital movements are prolonged, and result m the com- 
plete organisation of a living bemg. The contact of tie 
egg with these corpuscles is not, therefore, to give or to 
reawaken a life which is already present in the egg, and 
which is manifested by appredable phenomena, but rather 
to regulate the eierciae o( this force, and thus to secure 
its duration . 

" Uzidcr the idllucncn of fecundation, all the parts of 
the egg of llic heimelLi .iiid of the teredo arc changed 
into an animal. The entire mass of these parts is trans- 
formed into tissue, the e:i:temal membrane becoming the 
skin of the new being. Here we have, in truth, a metor 
morphiOtis in the strictest sense of the word. As pheno- 
mena more or less similar to those which we have sketched 
occur in all apedes, whether oviparous or viviparous, it 
follows that this ezpiesaion, which has been proeoribed by 
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evolutioQurte, ought ta&ffr to be gemraliBed and applied 
to die devebpment of all liTiiig beings. Embrydogy 
tnight, properij Speakmg. be defined as the science 
■metamorjAoses. 

■■ The word melamorphom would here assume a !/cne- 
lal sens^ and would designate the aiicecssLon of opifrc- 
nctio facts, which produce from the szerra. either a perfect 
.■iiiimal nr plant. Hitherto, however, it has only been 
iijijili.il to tho:!!' viTv apparent modifications which are 
i Npi Tiim^rd In- ifiiain animals after their escape from 
tlic c!i;g, and we wdl therefore employ the term in its 
usual signification. ~ Even in diiB reetricted sense the 
phenomenon of metamoiphosis la much taoK common 
than IS generidly supposed. It was Ion? regarded as a 
1 1 tl 1 I t I f 1 ] f 



V ii i II 1 1 f 

r m. a great number of artieulota. and m m 
s and radiate animals. Tn proportion as this 



] 1 I 1 1 th cas 

tl I ( l| 1 I 1 i 1 tl t p liar 

II 1 I I tt rflj b t t th ase 

to H-liicli Miliu'-E.lw:m!s has proposed to apply the term 
recurrent types, sucli as the teredo, the ferneo, etc.. 
where the very progress of the animal serans to result in 
the oiganie degradation of the mdmduaL (By the loss 
of certam oi^ns no longer wanted. la the human fcetus 
degraded by tlie loss of tbe umbilical cord at birth t) 

" In the case of the teredo, the larva, which at fin* is 
almoBt spherical and entirely covered with vibratile eiliii, 
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may be compared to a vurv miniitc hedsclios;, in wbicili 
everj spme acts as a natatiirv rir^iaii. It swinis m all direc- 
tions witb extreme agility, and this Srst state continues 
about thirty-8is hoara. Towards the end of this time, 
tbe external skin buistB, and after being incmated witli 
calcaieooa aalta becomes a shell, which is at first oval, 
then tnangiilor. and at last verv iiearly spherical. While 
tl 1 n I f II 1 i I 1 IP 
Imt ihc Ihll- iiol. :l„r ... r,>iu,t, conJemi.e.l 

1,1 I III 

h w L h t 1 I II 1 t ! 1 

m d 1 p d h 1 1 1 1 h 

manner aa to fonn a lai-!re ruff or collar margined «-itli 
ftinges. This new or^an of locomotion may be entirely 
cenoealed within the shell, or may be extended from it. 
and aets in tbe manner of the paddle-wheel of a steam- 
boat. 

" By means of this apparatus the young larva contmnes 
la swiiu wiui ati muen laeiucy aa in its eui'iiur age ; uui 
it now, moreover, requires anothur organ, which enables 
it tio advance upon a resisting plane, as, for instance, 
to rise along the side of a glass vessel. This is a 
sort of a fleshy foot, very sin^Iar to a long and vety 
mobile iongne, which can be extended and contracted at 
will The larva of the teredo possesses, moreover, organs 
of hearing similar to those of several other molluscs, and 
eyea analogous to tbo?!' of ccrt^iin amitliiip. 

"During thii; period of ir-s exislcucc our mollusc, thcre- 
fora, enjoys to a high degree the characteristic faculties of 
a Uving being. It moves, and is brought in relation with 
the external world by organs of the special senses. Now, 
however, comee a last metamoiphosiB, and tliis same 
teredo loses its organs of motion and sensation, becoming 
a kind of inert mass in which vegetative life replaces 
almost entirely tiie active spontanei^ of the animal 
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" The birth and devplopment of a germ, and the meta- 
morphoses of the being which derives its existenae from 
that germ, are objects which cannot fail to interest all 
those who ace capable of thought and feeling. The 
crudest facts have in themBelvCB often an immenBe infer- 
eat in consequence of the queationa which they raise or 
solve ; but even beyond the modifications of form and the 
Iratiafonaations of matter, it is impossible not to recognise 
soiiii;tiiing infinitely superior. Eveiywhere in these phe- 
nomena life appears as a distinct force, acting with one 
special object which could not be attained by any other 
agent, giving rise to getme and faahiiming each one ac- 
conUng to its speciea. While it is always one and tJie 
same in its essence it is infinite in its manifestations, 
enveloping inorganic uml dciiil mntti'i' in llio rich ma.iitle 
of organised crea.tiou. W'l ii .■n-jii--' ilii-i {oivc, by 

of ifa nature. Here we aie almost assuredly touching 
upon the profoundest mysteries of this woild ; foi beyond 
thia primary canse there is nothing but Ae Cause of 

cottSM,— there is nothing but God." 

In this last sentence, iht author concludes that God 
pcrforais a f!]iL'(",il I III ri. -i'^:! in rv.'ij cuf^e of the 

to mortal eyes, and that these living forms incarnate 
themselves, by tiie inten'ention of their fellow species, in 
this natural world, prL>paring germs exactly suited to the 
process of motamorphic evolution or incarnation. This 
view of the case suggests another question with legard to 
the phenomena of hybrid procreation by eontignona spe- 
cies, and suspended animation with periodical revivals in 
the infusorial tribes ; but more fit opportunities tea dis- 
cnesing these questions will occur in other chapters. 
All pbyucal 'organisiiiB originate in germs or ova, and 
o2 
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pass through succeBsive stages of formation hy n process 
of mPtltmorphie evoluuon or epigcnesls ; but the develop- 
ment of genua is very different in organisms of different 
species, iamihes, and ordecs m one class or realm, and 
still more difierent in tbe types of different tealma The 
differences of external forms have always been &iiii]iar. 
but modem Bcionce has discovered numerouB and verv 

nii-Kiii.s poiTHii iif (liffcrriK^i; ill oi^:ii]U^ strumire : more 
j I 1 I i tviK-.'<.r;i t n 

til 1 liich Kvi-i: Bup 

posed to lie devoid ol nerves. " Cuvier had only detected 
in the gasteropodous molluscs a vei; small number of 
ffongha or central masses, which convey botb senstbilitv 
and motion.to every part of the body ; but Mr. Blanchard 
has since disivn ered in tins appiiratus a most nneitpeoled 
1 t pi II wii tluit ill ccitain species 

i I us ; and that, instead of 

li h th t 1 1 here existed nearlv thiitv 

f 1 Tl I serv tiona of Lyonnct on the 

(■oat-moth, and of ■Sii'auss-Durckheim on the cockchafer. 
1 h w th t tl is fully as complicated in 

the eiaaa of insects as m the largest animals. Mr. Blan- 
chard has extended his investigations on the nervous 
HyaH:m to the mteaiiiiid worms (helminthia), which are 
sometunoB developed in the very midst of living tissues, 
m the muacnlar aubatance, in the brain, and in the ball of 
tile eye. lu proportion as we carefully study the most 
apparcntiy degraded animals, says M. A. de Quatrefagcs, 
- we discover more and more traces of a nervous system 
in the greater number of them.' Cnvier admitted its 
presence in the first three divisions of the animal king- 
dom, but scarcely, if at all, in the radiata. Tiedeman, 
Costa, and Erohn have ^nce demonstrated its existence 
in the echinoderma, to which belong the star-fiHhea ; while 
Bhrenberg, Grant, Milne-Edwards and Agassiz have do- 
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w (jdlv fisil), M. Ji- Qiitilvi-nigos 
iipmertea anil pIciiai-iEus, ^iiiinuila 
KTV iii'iiriv Miii'u 111 iii'Ltaiii intcatLaal worms, iilthough 
tney live in wiiicr. Fully half the radiata, and all the 
worma. rhcrefore, poBaeaa nerves 09 distinct aa those of 
higher animals. 

- In proporaoD as zoologists liiive more thoroughly in- 
vi!si,iL'jni!ii T.iiii irivHiiTKis of t]ie iiifi fioF world, org.'irmtlon 

Bumed more unexpected forms, i.ct us bcwnrt', howtrvi;!-, 
of falling into an oppositv extreme. Afti^r having ail- 
mitted, without auffident proo^ the organic simplicil^ of 
the kwoT animals, and discovered onr mistake, we must 
not conclude fa»m a few already known facta tliat they 
111! present an equal degree of eomplicniioii At tho 
lowest point of lie zoological scnli-, iJn ic i ^li-i Iji iiiL's in 
whicli all the vital acts are aocompli-Jiril f-iinuluiiunusly, 
and in the same manner, over all portions of (iii: body, 
and whose organs appeal to be fused together into one 
homogeneous structure. . 

"In the living sponge, a sort of Bemi-flnid varnish 
covers, with a thin stratmii. tli^it lioniv and more or less 
Bolid skeleton, common] v < Ji - ■ .] ■ -imi. ■ ■. i Ins varai^h 
is the actual aiiimid : tli.ii v. I. n. r,ill ilir !<[nni!;e is 
merely the sktk'ton. liu; iiuiu.b:i, wlmli i.-. still more 
simple, appears to be nothing more tliaii a drop ot living 
varnish, raidowed with locomotion, but not hav'ing even 
a determinate form, 'Ihe eye, when aided by llie mi- 
croBCope, may sec these ammala flow together into a mass, 
as drops of oil would flow over the slide, while they pre- 
sent the most diversified and icrcgular forms. M. Du- 
jardin has shown us that the rhizopods are animals covered 
with a shell, but whose body is without definite organisa- 
tion. A gromia and a milliola, before they dimb np the 
pcJished side of a glass vessel, ibrm for themselves, on 
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the instant, and at the cost of the substance which com- 
poses them, a sort of foot, which stretches out. and be- 
coming elongated, affords them a point of support : as 
soon as tbey no longer need this asaistan.ce, this tempo- 
iai7 organ letums into tihe common mass, just as a thread 
of Tisdd matter returns to the substanoe from which it 
has been drawn out. Between theae extreme p(Huts of 
the animal scale and the more complex animals there 
exist, no doubt, many intermediate forma : for, as Liu- 
nieus has said, nature does not make any sudden bounds, 
and always proceeds by insensible gradatdone." 

" While modem science has discovered in tie lower 
i^^ies of organism, and mote especially m worms, a moat 
untxpeeted oririinic compbcation. it has also recognised 

tl II] 111 I ISO 

iu:'. l; ■: l,| ■ ■■1,1. [.a loi^-up. ■ ■..■ii, ..f iii.iiiimrils, liiiils. 

r.,,L,lv., ;m,l li.li,-. Ike ^L-uup of luVMnauks. I.Lmi,rcyS, 
and more especially the amphioxus. leave no doubt on 
mis sucgect, as lac as toe nsoes are ooncemea. 

" While we have no di£Beulty in aaaerting most defi- 
mtely that it belongs neither to the articulata, the raol- 
lusri n"r thr ii-biti it se.rulv m rils tk nim. of i 

areth^puinn i iv.tibid uluuii, i In uii i heut 
and red blood, yet tlio uinphioxus possesses ueitLet heart 
nor brain, p'oporly so called, nor any distinct vertebral 
column, and its blood is entirely colourless. Ihe impulse 
neceBBai7 to make the nutrient fluid pass through the 
circnlatoiy circle, is communicated to it by large vascular 
tconks. ^9 blood resembles that of the molluscs. Ihe 
Tertebral column is represented by a carbdagtnouH stem, 
entirely composed of cells, and extending from the head 
to the tall. The biun. which is not protected by the 
lightest appeartmce of a oraninm, is only diBtinguished 



Digilizad Google 



EUBBTOLOOT OF ABTICCIAU. 199 

irom tba spinal cord die diKction of the nerves which 
laane from it. The eve us eutirelv endosed in the mtenoc 

of the tissneB : but. owin? to their perfect tranaparencv. 
t I ] 1 t n th he 



that It p.tM-rs:,>-i :l iiioiitb, wliii'li k'Lnga rather to the 
mouuae tluin tut: liab, togutiier with a circulatory appa- 
ratus and a mode of tligcsti'iu which reminds ua of liniilBT 

" The attentive study of the amphioxus shews us a per- 
manent condition which recBlIs, in certain respects, the 
tianaito^ embi7ol(^iCBl condition of the most perfect 
nrmnnlii belonging to the some type. Ihus, during the 
first periods of ita lieveiopnicnt. the embryo of tlie ordi- 
nary fish — sucii as the salmon, for instance — possesses 
peeulianties of organisation which remind us of those we 
observe in the amphioxus: but whdst these pcculi^ties 
are pccastent tbronghont the whole lite oi the latter ani- 
mal, they are soon effaced in the young salmon to, give 
place to other definite characters. The embryology of the 
anoclids exhibits ptceiaely similar fiicta ; tiius, for iiiEtnnce, 
in t)ie e.irly period of its existence, the larve of the terc- 
beila closely resembles n, ncuiortos. We speak heic of 
partial resembtances, not of identiii/. A young terebella 
is at no time an adult nemertes, nor can a salmon ever 
have been an unpMoxiu. 

" Here we find a manifest accordance between the 
results furnished by anatomy and tli.iFc oljt.iirH-il from 

period of tlieir dcvelopmi.'ij:, and tl.i y mli ly .liiliT 

from each other in proportion to the advanced condition 
of their development ; and consequently the betngs which 
are evolved fiom dieee germs deviate from <me another 
iu proportion to die degree in which lliej may be conai- 
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dcrecl as repreaentativos ol tbeir tvi'e. touscnuently also 
tlie aeties rcaulting fram tliest; siicclissivl' pl:aBi.>3 ot deve- 
lopment wiJl lie widely separated at tlieir aumiiiita. but 
will approximate at their bases: aud lieace tbc nilatioiis 
borae by one senes to auotliei will be exhibited by llio 
infenor, but not by the supenor ammals." 

We must qualif)' the Btatemeut of M. De Quatrefages. 
tm likely to mialead the mmd of the render notwithatand- 
ing die geueral correctuess of. tiie deocnptions given 
above. It ib a mistake to suppose tliat there is really 
less difference between one germ and another of a dif- 
fereot kind than betweea one adult animal and another 
of a different type; bnt our pi»ent means of observation 
and analyus do not enable ns to discover the diSerencea 
as eaady m one cs«e as anollicr. 1 lie sr. da of oals and 
barley, peats and apples, are reaHv (lilk H'ni tiom eauh 
other as thefall-^rown plants to wlm h iin.v,e Ii luls and 
seeds belong. The eggs of ducks imd phi^aaants are as 
distmot 10 every essential form and feature of their so- 
called homogeneous substance as the full-grown birds 
which lay them. The germa of every pkot and eveiy 
aninLol are just as distinct liom encli otiier an those hero 

which they spring; and lill tlie stiiL^fe of duvelopmciit are 
as markedly disdnct^ in different types, as are the gcnns 
and the adults to which they respectively belong. There 
is, nevertheless, a certain law of similarity in oil orgaoic 
geim^ mctanioi-jiliic c vol n I ions, iiinl ^fliill Ivpe^ of orgoo- 
ism; and, iiioivovn-, ilii :-i i- .i ■ .'i i.iln ii>iii i of pljiii in 
all the inorgiinie uii'l oi^imui- r. .lJll^ nl i iiirc-iiiii^ nature, 
us we have sliewn in this voliiiue ; bnt there is manifest 
diversity as well as unity in the o^iauic constitution of 
these realms, even from the highest collective nnity down 
to the minutest elementary combination of tbeir indivi- 
fdble nnits. 
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In a broad, general view of organic diversity oi fbrm 
and aCructuie we maj easily perceive that mammals are 
the highest and fishes tbc lowest developments of verte- 
brate orgiinisms: thiit man is tlic linjhcst nianiniiil, niid 
the amphio.ius tliu most riuliiii(.-iitiii'v t^^:l, Arln-iiliitii iiiv 
the highest chiss o! their reiilm. wonn-. llic luwi-i : eiiiU 
are the highest types ot articulata, helmintha the lowest 
types of worms ; cephalopboia are the highest dasa of 
mollusc^ ttmicata tihe lowest ; cepbalopods are tlie highest 
types of their class, polyzoa the lowest forms of the lowest 
clasa. HolothuriaiLretliehighustclnsJi of nuJiatii, protozoa 
the lowest; ehiroilota is prob.iily the lii^hi'st kinnMi type 
of holothuria,amu;ba the lowi'st fin-ni of pvotoxcu, llctweeu 
these extremes in every Llieic rire immerous degrees 

of similarity and of diversity more easily cliseernible in 
one case ihaa anotiherby ordinary means; but not more 
really distinct in one stage of metiimorphie evolution than 
another, in one germ tlmn in another, in one adult tlmii 
in another, if we had equal powers of obHervation and 
distinction in all cases. And yet all possible diversities 
of ibrms and forces necessarily belong tn one sole plan of 
onity, vitbout which nature would be without a law. 



OUTLINES OF MOIiUSCAfJ TINITY. 
The natural histoty of mollusca is yet but little knou ii ; 
and, were it more advanced, the comparative embryology, 
physiology, anatomy, and histology, of the whole realm 
would be a work of too much maj;iiitude for this short 
notice. An outline of individual anatomy and collective 
unity is all that we shall duui with hero. 

In a moUuac of the highest type, such as the dibranchi- 
ate cuttlefish, there are seven systems and five inoscnla- 
tory senses more or less developed, with connective tassuoa 
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of analogoua structure and functions. There is a vascular 
system with a double circulation (pulmonary md svs- 
tcmic). a. digestive svstem of a complex structure, a gene- 
rSiUVQ Bvsiem ot the oviparous type, a gaugliCh-nervoiu 
tl udunents of an osseous system, a mosoular 
n cutaneous BVBt«m. There may be no pni- 

per souse of Bniell. but there undoubtedly is a branehio- 
sensmve apparatus, however rudimcHtarv in etrueture. 
suiheicni; to aistiuguisli wholesome from noxious gaai/s for 
respiration. 'Ihere w a cuatinct buccal apparatus, ana 
some d^ce of a sense of taste. There arc natural 
mosculatorv oigans m conuexiou with the generative 
Bystem. Ocgana of sight and hearing uc aiso iouna m 
the naked eephalopod. Testaceoua r^'iniiiiopods have uo 
recognised organ of hearing, nor riavr ,iiiv oe iiir. khut 
tvpea. although s n grt t 

We have. then, in the perfect mollusc a ruaimeutary 
repebbon of all the mam systems and senaoa of tha ver- 
tebrnta* and therefore we may look for a coiresponding 
number of alliances and families in the organic unity of 
the whole realm; the history of which, however, ia too 
littlr known at present to enable us to trace with perfect 
accuiiLcy the order ^uid degrees of biologic unity in all its 
parts. Zoologists differ in their arrangements of claSEes 
and aub-elBffiee, aUiaaces and sab-alUances, genw uid 
epewea; nor an they likely to agree on all these points 
until more is known of the life-hiertoiy of all the species 
as well as of the principles of natural oi;ganio method. 
The following sjiiopsis of collective unity ia, then, a mere 
approsiina.tion to tins tiixioiiomio view of all the families 
and claases of this realm. 

De Blainville ^ves the best general aiRiogement 
of moUnscB, bnt not of the intermediate subdivisions. 
Cnvier eatabliahes three ckaaea of cephalophoro, namely. 
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cephf^poda, pUropods. and aanCeropods : the lattei he 
subdindca into nme orders, according to pecnluuntLes of 
stmcture and locality in the reapiratorv oi^;ana. This is 
not exactly in acconiancc with the divisions of the organs 



must lower the rank. ,iiid alter the names of these dWi- 
BionB. as weu as die order oi orrangemeni. 

It IB not without due heaitation tilat we venture to 
meddle with the names and definitions of eminent work- 
ing naturalist,,, who Imv. l;d,ou,-.d earnestly in Uiis de- 
partment. ; nor do w^, iudr.-d, ivdly iiit^rfriv witll th,nr 



different views, auil never difier fr,.ni tliem altogether. 

D h arc- g 

LJie MV] 111 [11.11 ^11 i.aiiii! Ill niiiiiutiira iiii['iisii<:ii iiv i.jie n<>i:ii:i.v 
for PromjJtmg Christian Knowlcage. lire our guides, ana 
one or other of these we foHow in all eases. Where tbey 
are nndeeided, we do not pretend to settle any point. 
The writer of Knight's Pictorial Museum oUerves. 
in speakin? of the various subdivisions of volutid^. 
" From such a number of i/enera. we mav easily form 
Home idea of the overwhelming multitude of species 
which the familf volutidee contains. The etudv of such 
a fanulv without instituting sections, even on artificial 
erounds. woula be a work of immense difficulty. Nor 
1 1 H ti ae 

I I m II 

I. i h ne r V 

tint various systems which aiiferent writci's have adopted, 
and the opposite views which tbe^ entertain. Hence we 
find genera located first m one section, tlien m another, 
or utterly dismembered by one wnter. who scatteiB the 
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jierliajia. will more ot hss coinpli;ti.'ly Kiiuiite tliom. and 
piaco tLom m a new situation. Look, lor instance, iit 
the capulidn. oi les capjUotdes of Cuvier. which, in that 
great natnialiBt'a opinion, comprehends five gcueia, of 
which four are dismembered from the hmpcts (patella?). 
Instead of five genera, however, ho gives thu oharacii ra 
of ten, of which we find five, meluiliug ejn^cics wlucli 
have been regarded aa belonging to the genus pLitilk. 
In a. note he Bays, 'M. de Bkinville en met Li plapnrt 
daoB Bea pBiscfphalophores hermaphrodites non symme- 
tnqnes ou calyptrBciens : uma ila me psitusaent tous 
dioiqucs." 

pied, but they leave us some degree oi latitude in toi-ming 
OUT oiganic paraUeiB, spoxt trom tbeir ideas ol airange- 

In foimmg natural alliances and orders of molluaca. we 
liave the wnic orsjanic huv to fiiiide ue as m formiiif; 
llii .\ V itdnti nhiii til. hist niiiii t\ ,il h ]Ii mI 
111 coireupoiideiiiie M-itli the nervoui svsteni. and tlie se- 
ooud with the vascular. Now theau have many points in 
common m the vertebrate bunaaa sjid quadrumana, 
whereas we find few pomts of hkeness between the 
highest mollusc or cephalopod. and any other type, 
nnless it Ije with ]">tciopcids. which also difler from 
nciil\ ill .1 t 1 [ ' . I lii(„ [LihiqH th. ojusthn 

In the class eeijlialophora, the cephalopoda can only 
form one general division or alhance : the pteropoda ano- 
ther. Gasteropoda form numerous alliaucea and orders, 
Teiyneariyu the manner indicated by DeBlamville or by 
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C tl } t 1 1 f k d ! 

II f 1 I I t h 1 Till 

ancca Thii Jiffori iite. Iiuw^v,;r. being one of name and 
rank done, does not disturb the natural affinities, while 
it aids the memory m forming paiallels. In thtea we 
form an opisthobruichial order ; a heteropodal, a bucci- 
noidal, and ft conidiil : n. scutibranchial and a cyclo- 
b i 1 ll I , 1 I >. t 1 I r I 1 L 

1 I 1 1 1 II 1 1 t 1 Th 

III 1 t f ra Ij m 1 first f 
these general divisions. By ihis meana we have seven 
allumces. or twelve orders, of cephalophora, eorreeponding 
to the seven sjstcms and five mosculatoiy Benscs of the 
individnal moHusc. as in the parallel divisions of the 
highest class of vertebtata. In both realms the con- 
nective classes hold inferior rank, and iJieir subdivisioua 
run parallel witJi the connective tiBsues of the individual 

These aie not, perhaps, alike id vert«biata and mol- 
Insca, but Qiej bear like names m each, and serve a 
Bimilnr connective parposa Glandular tismie^ lubnca- 
tivo inteniiil ti.isucs. and areolar connective tissues are 
f i I 11 as weU as ID th 1 I 
tlrfc comiective cli.ssea of acephala run paiaili.l m tiie 
collective realm with these connective tiSBues in ihc bodj-. 
De Hauiville calls these •■ lammeUArancAtata. patlw- 
bratuAtata, hetm^yrandaata. the two latt^ being the 
hracktopoda and tumcata - of .Cuvier. who divides the 
first mt th t f 1 1 ; / i<r ; 

mallekhr., mehagniiiju: ; myhUda; Mimhc, an-udip. r7-(t- 

/ II J } I 1 il I 1 , h 

nulee: and these may be very naturally cias-ffd m four 
alliances, parallel with tbe four alliances of glandnhir 
tissue. ID connectaoD with the vascular, the digesbve, the 
generative, and cutaneoos s}^teras. The common oames 
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(if thL'SP four alliance's are oysters, mussels, cocMcs. and 
'jiliiij'iih. 111- boviiif; LUid biuToiviiig liivfilvf*. Oi/.ilL-rn may 
111? flashed iu panilk'l with the glauds of tlie pallium and 
cutaneous system ; muscles with those of the vascular 
syBteni ; cotHes with thoae of the digestdTa system ; and 
fAoladt with those of the generatiTe system. 

The fatty or serous tissuea are not conspicuous m the in- 
dividual moUitsc. and tlic bnichiopoda or palliohranchiat-i 
funn hut till. iiLi|li _i 111 i i.ipliih mnich ffre 
hnUnln iiLin: ml l ' llv .1 olii lonnu tue 
tiaauos of the individual organism are also simple, and 
the acephalous class of tiuucata is more cunona t^n 
CMuplicated m form and structm«. Cuvier divides it 
into two sections, one containing isolated species, and the 
other aggregated species, Ascidiii -.miX .vilpa- licloug to 
till 111 t h 1,1/1 ^ mi I /, < ih I ml Turn 

Slllrhs, !.ltlll bnist ih H rl aqhiliu-uuliu Ll 

The following synoptic parallel between the svstcma and 
connectives of the individual organism and the leading 
orders and connective classes of the realm, will give an 
outline of the law of biological unity m each ; and this is 
all we aim at in the present case. 



BIOLOGICAI. DKITT OF MOLLUSCAN KEALM. 
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Phtsiolooical Charauteeistics of Mollusiu. — The 
phjsiological chamctcristies of each realm are quite as 
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much diversified as the atractuisl cbBrecteriBldcB, bst we 
cannot, m these bnef oufJmea. enter decplj into qnestioDS 

of physioloiry. winch are well explsined in special works 



different kinds of molluscs. We nocd not enter into aU 
these questions, but a few words on aome of the most 
atrikm? physiolooical and stiucturai peculiaritieB of mol- 
luscs, compaied with those of other invertebrate orgsn- 
isms, will give a general idea of the immense diveruty of 
forms in nature, and the wonderful modulatioDs of creative 
power, ad(q)ting every creature to the various conditions 
of eiistcnee. Here, again, a few short pages, quoted from 
tie Rambles of a NaluTolia, will give us an idea of the 
different modes in which tlic organs of 3i<;lit, for inatanci', 
are dLstribiitLHl in llic Ifravv typ-^ of aniivliils and iiiol- 

"The apl.'ii.li.l dii^covcriw ,>f Eliivni>e<'g tuvived in 
1830 a disousaion of oiiginoliy a much more ancient date. 
Among natunililBta. Bome adopting the viewa of the illus- 
trious Berlin microscopist^ mainbun that even the smallest 
animals, those, for instance, which in our scientific classi- 

tho eunttaiy, following the sLcps of thi; cclehratcd founder 
of the naiur-^liosop}ue, maintain with Okon, that the 
o^nisation is Bimptificd in a progressive manner, the 
lower we descend in tiiis scale ; so that entdie gronps. 
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composed to a certain extent of fucliiiipiitary .iiiim.'ilfl, iirc 
alraoat entirely devoid of oi^animlioTi. 'I'br liiitir clusj 
of observers agreed with Eaumor in n ;;uriiiii;j tliki iiio- 
dusffi, for example, as Dottung more tlian masses oflivinij 
VeSy, wMlBt the planaiiaa and the icceater nnmbei; of ia- 
testinal worms, m theii eatimation, coumst of httle ein: 
than parenchyTna. In their eves this simphfiauion of the 

t n 

■■\anoua works puuiisiica uuniig tiio last few years 
present the subject m its true aspects Manv pointa of 
detail Bbll need elnoidation, but it mav be stated, gene- 
rallv. that wherever we stuoy. even the lowest animals. 



tUM: III iii'Triiii T.iii^iiiHi'ivi.'S <'?fi:['iii. iiv [iaviii<r i'i:i^iiiimo lo 
tui; ncgiiiivo resuiia vieiaca oy ma iiifuaona ; that is 
uv iieniss w;iobc cxceaaivc minuicness places the maiontr 
bevoDU our rncitns of mvesugaiion. iProfesaor Balbiani 
haB recently proven th^t the mfuaona ate much more 
comniGx in structure than had been supposed : and that 
thev nroDiurate their species bv gcneuc modes of action 
analogous to tcosc oi otner minute creatures ; so tnat me 
theory of hcterogeuesis is now disproveJ.) 

" Amongst the moat warmly discuBsed pointa of fact or 
theory in this controversy, we must place that of the ex- 
istence of distinct oi^ans of the senses, and more espe- 
cially of eyes, in a great number of animalg which belong 
to the liu«e divi^ons of the moUusca, eilicalata, and 

" Ehienberg had regarded as o^aus of vision cert«in 
coloured pointa which are met with in the ma^in of 
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tl II 111 1 Mil 

n r 1 1 1 t m t I tl 

mfuaona. Ttio accuracy of moat 
as denied m the most poeitiTe 
mfmiieF. although often ver^ unjustly. In. proportion as 
these creatures have been more profoanclly studied, in 

tlu. <■:,!:,: oF IIlo,^,' iiiiiTiiiils wlimr siw rcnJcr.'.! th-m occca- 
sil.V |....,Lvii,. ;h...l.n|-,.M,,iniu,,iir.ri.it rMH>,.l ll,nt. tlui 



buted by naturalistg of every European natioD. 

" The aunelids more espeoiaJly furnished me with a 
very atrikinir example of this fact, une of Lhe species, 
1 1 1 ea m h S ! i II 

Ira t la mpl t ai tl f h 1 II I i 

I t th n 1 I 1 t 

separately : and I found that when it was placfxl upon a 
p ece of th n 1,1 ■^a !■ h 1 1 j Hit ra tt d 

to it by a place mirror, it formed porleetly acromatio 
images. These imaeea. repeated and maj/mfied by the 
mioroBCopi;. enabled me to distmguish with perfect clear- 
aess the very smallest details of liie neighbourmg coast, 
and means of the ciystalline lens of an annelid my 
mieroseope was thus eonverted inlfl a telescope. 

11 y I 1 1 El I t tl a 

1 till I tl t 1 h d 

1 1 M tl i\ h h It 

the end of ifn tail, eyes which wore pcrfeetly similai to 
those which were upon its head. How, it was asked, was it 
poBsiUe that eyes conld exist at so great a distance &om tlie 
brain, and without having any proluble conueistion with it 1 
The question was thus made a general one, and conse- 
quently acquired a very high degree of physiological im- 
portance. It was no loi^^snfBeient to aacertain whether 
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eyes did, or did not ezisl^ but it was now fdithei ueces- 
saiy to decide if any one portion of &e nervotiB qiBtem, 
eicepting tiie brain, could become the seat of BeDSorial 
perception. 

" If by tbe word eye n'c must iinilorst.md an oi-gun 
which ia always the aaiiie, oiul everywhere similar to that 
which wc find in man, or in biids, tlieu aimt litls, iioiiiertes, 
planarias, acd medusas arc ecrlaiiily blind Quim.ds, but, 
like eveiy organic appar^itus, tlic visual organ m:iy be sim- 
plified and degraded, witliout on thiit account changing 
ita Datuie. Even in statu of degradation it main- 
tains its foDdameutal parts, and these parts are generally 
ea^ of ree<^tiitaoa. 

" Although destined to fulfil an entirely physiological 
function, tbe eye is a true physical apparatus. It always 
consists of a camera obscura in which a coii7!erginr/ lens 
concentrates the Ught, and throws tbe image of external 
objects on a screen placed in its focus. But here the lens, 
instead of being fimned of inert matter, ia organised, and 
IB known as &b crysU^ne lens. The screen is also linng, 
and bears the name of the reiiva. and it is through the 
lattii- lliat, the impi-eps[(in rrccivfd from images is trans- 
inittf d I ' : !■■ Iir.'in. IInwcvi r \^iriril iiiny ho the degree 
of (■i>mpUu,itLi>D 111 :ui uyi', L[s lundrLini'iital part always 
consists ot a crystallmi! lens and a retina. We are, there- 
fore, bound to consider as a true eye, every o^an which 
poBsesaes tliesa ohaisctenstio elements : for it conld not 
fulfil any other function but (hose of which we have 
spoken. To decide this general question ndranced by 
Ehrenbcrg. and to rtscertain whether, in fact, tbe visiml 
organ can Ciist elseivherc than in the be^i.1. we must 
neeessanly find in the araphicora, and in every other 
animal preeentuig analogous &cts, the crystallme lens and 
retina the eyes. The term ciystalline is here used to 
express generally the whole refractive apparatus of the eye. 

p2 
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" On the coiistfi of the Channel and of Sicily, I had 
found many iirncliiln ullied to the amphicora, and Ireiiring 
on the posfc'rior cstmiiitv of iheir bodies the coloured 
points in quostiou. In «oine of these epeciea that I had 
discovered, these coloured points were, moreover, strangely 
multipKed. There were several of them on the head, four 
at (he extremity of the tail, and two on each nng of the 
body. Thia multiplication seemed tfl me to present in 
itself ft very serious objection to the viewa of Ehrenbcrg. 
How was it possible to believe in such a profusion of 
visual organs 1 Yet, the study of the living animals 
seemed to confirm this determination. I saw the tail ful- 
filling all the functions of the head, and this with evident 
proofs of spontaniety and intelligence. In moving, the 
Uil went first, explored the obiects without toucliin^r 
ti it 111 1 t 1 1 1 n 

XT h 1 t 1 t r 1 ! net 

vision, and as it it were directed by a clear wilL Jsever- 
theless, uoCwithBtanding the many houis devoted to these 
observstums, I waa unahlB to discover eitlier a ciyBtalhne 
lens or a retina : and hence my conviction in reference 



p.UL-philmlmiais I,,,,/ / I Ui, thtii lilt, no 

li.iigi 1 MS :ui>m fui ,ii AiLii-. «is ^e^- 

lificd befurt: mis on tiie mosi incuniestible evidence. 
Imagme to yourself a ""■"■n' r.i-iiii:in^..i uttle worm, of a 
golden yellow, about an iiirii iii ii'iii/iii. and armed with 
two rows of setio, wl 3d from before 

backwards, and you mav. pernaps. form some idea of the 
aspect presented by polvophthalmiane m a state of repose. 
In die sand whete it passes its life, this animal moves 
with incredible rapidity, by means of the general contzac- 
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tions of its body and the sete which serve it in pltwe of 
feet ; but ae soon aa it wishes to swim freely in tho water, 
or merely to place itself in such a manner that the little 
nnimak on whiob it preys may be within reach of its 
nioutli, two Inrge ciliated structures, which are placed on 
the sides of its hcm^ are protruded, and act like the two 
paddle-wheels of a steam-boat 

" With the view of directing its course, the polyophthal- 
mian is provided on its bead with three eyes, each of 
which is furnished with two or three voluminous crya- 
tolline leases, very easy of recognition. Besides this, 
on each aide of the lings of its body, there appears on 
cither aide a zed pcnnt^ very tdmilaT to those of the am- 
pLicone. On dissection we find thnt each of these points 
n'ceives !^ larL'c nrrvc. if!;am^ imiu (lie p-iuifflmn or vent- 

n mass of pigment wliicli entloMeii a spherical crjstiilline 
lon^ and we now see that the textures lying before it 
bare undeigone a modification by which they are ren- 
dered more completely and equably transparent. In a 
word, we can no lonniir doubt thnt thrnc red points, 
placed on the sife '.ind akiii- tlic wliuk Ini-tli of the 
body, are true eyes, receiving tlioit o])t:c ih i-vl-s lioni the 
abdommal nervous centres, and having no direct eonnec- 
tion with the brain. 

"l^iia result, however strange it may appear, is not 
the only one of the kmd by which modem science has 
been enriched. The Mollosca furnish ug with sevpral 
facta of the same nature. Most ot our iii^idors .ii'c iin 
doubt acquainted with the pecten. coiiiiDonly known :ia 
St. Jamegs or the pilffnm's sfteH. The animal {a '■ head- 
less mollusc") which inhabits this shell somewhat re- 
sembles the oyster, and poeaease^ like the latter, a mantle 
or tbin covering of living tnaaoe, which lin^ the intnior 
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of ifa hnliitntion. The pecteii, which is aa roatlcsa aa the 
oysttr is seilenliiry, poascssefi organs of vision, rLtiil these 
organs arc not placed upon the head, nor are they con- 
nected with the brain, but tbey occupy the margina of 
the mBntl^ and derive their optic nerves from great 
Tentral gEmglion." The exiatence of these eyes appears 
to have been long known, but no detailed anatomical de- 

dctoettd in tlioso eyes in the mantle of a iinilluso almost 
all the parts which are present in the eyes of a mammal, 
including even eyelashes and eyebrows, which are here 
represented bv fleshy cirdu, which surround and protect 
the delicate organ of vision. 

" Three German naturalists— G rube. Krolin. and Will 
— have extend 1 th se res irclie-- t tli i ^ i 1 1 if i l 
phftlous molhiacB. and they have iletetitttl a simdar orga- 
nisation in the ejionrlvli, tellinte. pnino;. arcjB, pectuncuL, 
etc. In the prcaenee of such precise and abundant evi- 
dence, our observations on the polyophthalmians lose their 
apparent improbabditv. Indeed, the multiplication of 
oyea, their lateral position, and their relations with other 
nervouH centres than the brain, are perhaps less .liinnjlar 
in this little annelid than in tbe molluscs of whieh we 
have jnst spoken. 

"Certain stat fishes have a wcU-ciiaracterised eye at 
tie extremity of each of their rays, while the nemertea 
and the plonariaa are often provided on the lower and 
upper surface of their heads with fifty or sixty, and some- 
times even a larger number of distinct eyes." 

It may Beem strange, at first, that eyes should exist on 
the external skin of different parte of the body of an 
animal : but what ia there less strange in the sense of 
touch, ntuated in evety part of the skin, and mote parti- 
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culnriy in the palranr surfacea of thfi (txtromitieB ? la 
not tlio sensu of feeling distinct as the Bensu of sight ! 
and does not the degree of eonficiousness dtiptad upon 
tiie liviog principle of isstlnet or icttlliigcnce, is both 
cases,' moie than on the mere acnaation of the epecial 
o^;an! Are tbeie not "eyts which sec not, and ears 
tbat hear not t° and do we not, aJl of us, sometimes find 
ourselves so potfeetlj inuttentive to sights and sounds 
which fall upon our si;na( fi, that w-e neither sec the tiinga 
nor hear the noumk 1 Do all the senses of the body 
communicate directly with the brain 1 Do all the nerves 
of the skin nud niueous membranes go diiectlj' to the 

necessarily :n the (.'^i-ntrhonic centres called the brajnT 
lTa^( heidi tIIi i I - ii , llii-.rs „o di Lree'< nf in- 
f-timtuil ' n [[ 111 ,1 1J.I, n . ik nhith 

gronsashnt ti Ijii I il ii^l 1 K uii mcL i th in r^ow 
upright in the daik, under tlie shadow ol a larger tree — 
has tins tree no organic sengation of the solar rays, which 
informs its v^etaldve feelings of the baneful inflnence of 
the privation of the light 1 There is evidently a gra- 
duated scale of sensation and vi'gctJile or iiistinetiial 

of vi.-gi'tiiljle orgiinisnj, up to tlie literally coiiHeioua in- 
stinct of aniniiUs, and the still more conscious intellect of 
man. Sight is not necessarily an organ of sense, peculiar 
to inti'lligent beings, more than any other ph3^cal organ 
of sensation ; nor is it necessarily connected with intelli- 
gence more tlian witb mere instinot; nor is it more es- 
sential to any degree of conacioiisDess or attractive and 
repulsive vitality, than is the sense of touch or tempera- 
ture. Light, heat, and electriinty or magnetism, affect all 
organisms in various degrees, healthfuLy or otherwise, 
and are attractive or repuMve to the ^ysical idiosyn- 
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cracy of tho organic body, in proportiou to the natural 
laws of adaptatirai, in all casea. 



OUTUKES OP RABIiTE ORBAinC TJNITT. 

Not ruw.h is knoivii of tJi(- onmp^'alivo rmlii-ynlngy, jiliy- 

turally still more simple ; so that we may look in vain 
for much diveimt; in the collective fiunilies and orders, 
where the mdividoalB tiismBelTes tu« so &r from being of 

a very complex Btrueture. There 18, however, one oapeot 

of clnLFsih \xlii.h I p nilnr ti th Ion. ( ti|. nf n 

the l)ody is coiii]u-if,eii entii-ely of iv kiiiil of jcilv : imd in 
cceleiitcrata there is little more to he distinguished than a 
double fold of membrane, forming an external and in- 
ternal skin, commonly called "ectoderm' and "endo- 
derm. And yet fiinctions of secretion and absorption, 
digestion and circulation, sensation and motion, arc per- 
formed by these simple tissues, apparently more diver- 
sified m iorni than diflerentiated in ilcvoloprocnt. In 
cchmoderms the organisation is more complei than m 
caileiitcrata : and the holothuiia are higher than radiate 
cclunoderms. 

In vertebrate acimals and man there are special 
organs for special uses, thougli several kinds of tissue arc 
aasodated in each organ and each system. The com- 
pleziliy of Btntctnre is, however, almost aa great in one 
type as in another of die same daas, even in this hij^her 
realm ; and the dtverailiea of form are more remarlotble 
than tbose of organisalion. It is more to differences of 
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Ebna and functdon, tlien, tlutt we must look for diveruty 
m groups of ammala, than to difierenceB in the tissneH 
and complexity of stfncture in tie body. This rule 

applies to tlic luL^licst realms of anmiated nature as well 
us In loivi A : .nul therefore we may expect to find it 
as iii;iii:ti.-i in viuliata as in the vertebrata. Diversity 
of iuuttioii IS more important than diversity of form anU 
Btnicture together, for the one may be considerable, 
where the other two are very nnimportant. It is tlic life 
of the animal which gives it rank and character more 
than the ocganisalaon. And this is a uniTeieal principle. 
Let OB take a view of life in human nature asapionuDent 
example of tlus law. 

Individuals are much abke m all the races of mankind ; 
but the funotiiiiiiii viLiMiv i;i vi'ry unequal in different 
societies. Wc iri^iv in.'iiv ii'niirnise four great distinc- 
tions on tiic 1 " Christiau cations wJtii 
Mahomednu, auii iiicxc atmrn with pagans, such as the 
Hindoo and the Chinese. Lower stiU tiian these are the 
neg^ races, and other savages, in various portions of 
the globe. Fetichism, Brahmanism, Buddhism, Mahome- 
doniam, irnd C:inf4i.iiiiiism are u\i: most chnracteristda reli- 
gions of maukiiui. mi ine'^e verv different states of eivili- 
sation and nat 'i nil tiio iudividnals are 
alike in bodily lurm auu sirueiui'C, 

There are slaves and freemen, petty ohie& and kings, 
amongst tie negroes, bnt neadly all the fiinctions of 
social and industrial Ufe are performed by each indivi- 
dual, ns in a triiss of polj"j>es. Then? is less diversity of 

These distinctions of aociety may be compared to 
the PTiimRl reahns of nature, which rank one above ano- 
ther in complexity of stmctoie and diveisity of function. 
And, as each realm contains four claBses of a graduated 
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rank, so each society may l)c subiliviikd into font cJnjiBcs 
of a (lescciiiling sadc, from tlio upper to tba middle, the 
lower, and the lowest. And here agitin we may observe 
a difference analogous to that in question ; for in a house- 
hold of the highest clad in dvilised society tlie duties 
of domestic labour ixe divided into many specialities, 
allotted to different individuals ; n'hile, in one of the 
lowest class, one person Ims to do tlicm all. A poor 
man's wife is cook and liouseni^iid, nurse !md parlour 
maid, lady's maid and laundry maid, miatra.ss and servant- 
of-all-wotk, not to mention baking and brewing, wood 
cutting, and many other incidental duties, vtiicb fall 
to the lot of one indiTidnal inmate of a poor man's 
cottage in the country. The husband has almost as many 
occupations as the wife iri .^iicli I'orirliticnip »f sotii-ty, 

lu the vertebrate re;ilm tlicn' -.ur fijiaril ^y-.li.'nis ami 
organs for each special function lA'. tlie uipiiiisiu ; while 
in the realm of radiata there are but few tissues and 
organs for many different functioDB. Skin, muscles, 
bones, and i^rves : vascular, digestive, and gsneratiTe 
systems, are set apart for their respective uses in the one ; 
but all these functions have to be performed, in a rudi- 
mentary manner, by a \-'ry few varieties of tissue in 
the other. In protozoa, n. hind of satcode jelly performs 
the uses of nutrition and secretion, reproduction and eon- 
tractile motion ; whUe, in higher classes of the radiata, a 
sort of complex membrane, folded into Tsrious tubes and 
tentacles, is at once a muscular, an osseous, and a cuta- 
iie(j\is system ; .t. vascular, digestive, and generative sys- 
ti m : with ilii' ii'liiitinnalfunctionBofsensation, to perform 
ill siit'li di'i^rct'.': 11^ -.Mfi i«qnired for self-protection and 
iiiHtiuelual guidance. 

There is a delicate nervoQS system in the highest types 
of radiata ; calcareons deposits form a kind of skeleton 
in the ectoderm of the echinodermata ; muscular fibres 
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Lave been oescnoed, aa more or leaa dutmoi iKaa la 
p.iTtanAniiB tiBSiiea - ^anfinlar nrgati<( h^vn also been 

scnimn : oitc mi iiro oi a vitv low iii'STriiii oi iircnuwouoi 



II nil timmiiiA. . nnuni 
as toe m^ncBL ladiai 



Lnm i-4>jiiin nf* in uii^. iiiiriN>r vitii'Immiji - ii.rkii inji.v ot 
pact to fion 08 nanv shgnr.iT difTnv'iii.inri^ii rinEi»i^» am 
alliaitcea, ordets ana tamilies. m one us m mc otQei 
1 ILJB muv iia (ixiHicLoii JIL aij n^iLiiriH. huwc, iiivrrHiiv o 
form and function is the main principle of divaricatiot 
while complexity of structure is only secondarj-. 

11 tne organs are out aiis-nuv diffcrcutiatfia m tn 
inuiviatial bodv ot tae hignest raaiaia. we mav observ 
that tne nrenanunant n^nii oi difFerentiaiion are dot, lei 
m tue hignest class ot me same realm. Haxe or lou 
iviKJS lire markeiiiv iiiiiMTterr. kik^ii iik iric BDnencuL ta 



oniT Ewo oideis ot me tnooiar ladiata. (.e.. holotAuna 
ana Jistuiarta. Branat. also, makes two Dnmary aivi- 
aiona, under the names at apodes ana peikaUata : tsis 
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fiiBt he subdivides into piteumophora and apn^timona ; 
(be second into dendropneumona (arborescent reepiiatoiy 
oigans) and apneamona (no visible organs of rcflpira- 
tiou). 

hi dj, i>.i iijt -nti ot kuonli Li H th u ir is 
hardly poiiibic; to form a, perfect tal.lv <•( lh<- iiatur.il alli- 
ances and oi'ders of c^cli ckiaa. Tlic ari'aii£..emrr,t. i)f Pro- 
feasor EeavGroetie difiera from tlia.t of il ihie-L;i! wnnls Tlii> 
former estaljlislies four ordera of actitioKoa. i.e., zoiinlhari't. 
alc7ionaTia.ruijOMi.axid clenojihom : ^nvcii nnli'is n\ liydro- 

pk'/sOji!wr>da!. med«sid<s. and Iticernuiid/e. In the class 
of protozoa his priiiiary divisions arc. rhtsopoda. polijcis- 
Ima. sporiqida:. ilm,lassicolhd(s. qreganntd<B. nod ijiju- 
soria. Die main question for our eonsidcriition is that of 
natural distinctions in accordance with a general organic 
law. 

Tbo rcspiratoty apparatus in the dendropnuumonio 
holotbniia is sapeiior to that of edunida and »ieU&idai 
and other points of structure point them ont as a superior 

class. 

by i-iiiiiii /iin]iiL;i^N,--/,(. /.,//,",-,■(, unii sipmncrikt : 

arc stUl, however, two sul>cla8ses usually termed pedicii- 
lata and apodes; and although few families of liie latter 
sub-otasa are known, time may bring many others to 
our knowledge. Hundreds of speeiea of radiata are now 

dcaeribed ivhicli wore unknown fifty years ajjo; and not 

were known liil'ii'i.' lii.' pii.-rn! i.'entiiry. Tlie liM divi- 
sions of manioialia ioto imgukita and unguiculata were 
very insufficient for a natural arrangement of orders and 
alliances in tbe highest olass of verteln«tB, and these first 
diatinctionB of pedienUta and apodes may be insofficient 
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f'lr !i Jirituijil ^rrariGi'irient of the holothariii. In othef 
tcalms till! lii<;licsl ('Iihh is ^iciifrnlly Letter knoWH &aa 
tlio lowor cla,>=si.fi; bill in tliis iLo lower clasaea are more 
lomili^vr to zooliigistii tliiiii the, liiglicst. 

The echinodermal claas, properly so called, witliout the 
holothuria, has been Bulxlividod into four sub-cliissea or 
ollianooB, namely, ecliiiiida, nfit^roidca, opliiurida, bihI cri- 
noidoa; the latter byiug mostly fo.-isU and more anoma- 
louB in form tind structure tlian the <itlier3. In the verte- 
brate ovipara we have four sub-cliisses of birds aud four 
of reptiles; and the latter differ very much from one 
anothei, as ctelonia, aauria, c^hidia, and laatrachia. Tbo 
font anb-dasses of echiuodetmata axe also very difTsrent 
in form ; but the trnnsitiona from one to another are very 
t^iadiial. As in the extinct types of rcptilia, some stian^'e 

some claim affinity with one of the living orders of eclii- 
noderms, and aome with anotlier. The cyBtoIdea aeem 
nearer to echinida than to aateriaa or opbiimda, wliile 
other foaidl types are nearer to the latter than the former; 
though none of these crinoidca, propeily so caileJ, beloni^ 
to any modern type, except that of the " pentitcrinua" and 
the " caput Mcdussc." 

In the olasa celenterota. Professor Eeay Greene eflta- 
blishce two sub-claeaea, namely hydroioa and actimwo,. 
Onvier makes abo two divisions of this class, ac^^phcs 
and polypi. In both cases the diviaiona are called classes; 

but tlio limits cfeai-b, .■iiid tiielr re^pectivi? sulxii visions, 

annelids; aiul many of liis iufiiMria and Jiuhjpi li:ivc also 
been removed to other groups, 'i'lie natural divisions of 
celenterata are, therefore, still unsettled; but those of 
acaie}JuB and polypi (caniosi, gdaduod, pi^ypiferm), as 
named by Cuvier, are probably tlie simplcat 
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The Bccondnry clasaea nra better defined now than 
formeilj'; while the chief elasa is atill imperfectly 
deacribed. We alialJ, therefore, be obliged to luavo 
Bome unknown typea of vermiform radiata as absent 
families in our parallel of natural orguucimity. We have 
no doubt, however, of die existence of tliese types, and 
the Kupcriority of holothuria, as a class, compared with 
that of thL' I'ciiinodL-niintii. It is only in some points of 
striictnto lliut iniimiuiihn aw superior to birtli!, azu! these 
ngiiin to I'cptikM; and so it is with holothuria compared 
with radiate echinoderma. As in the lowest realm of 
vegetaUe organism, tree-ferns have the semblance of a 
higher fotm, so the holothurida have some rsBemblance 
to annelida belonging to a lugher realm. Professor Huxley 
has even ventured to class celiiooderms as an inferior 
type of annuIo.-.a, uikIlt tlio niimr; of iinimleidii. 

There are U\ o sulj-di.sws of vcmiiform radin.t!i, the ono 
being much less unlike annelids than the other. Much 
uncertainty is yet involved in the question of admitting 
or rejecting sipuncalns and tholasaema; some zoologists 
claiming them aa annelids, while others deem them merely 
apodous holothuria, Wc do not [iretenit to an opinion on 
theae points, nor shall wc attempt to lu'. il.iii' willi (lL-,(iii<j- 
tions recently made by workinj; iintiir.ili.-ts ; but m thesi.' 
diffor, we shall take Brandt and JJimiiviile m Uif l.e»t 
authorities for us at pi'esent; and tlie more readily as the 
latter adopts, under new names, all the leading distine- 
tiona of the former, with oni- or two cscftptiouM of ivi great 
importance. De Blainvillc's " jerJiiiybiTilcs" are Brandt's 
"apod&s"; his " varetilUformes" are Brandt'a " sporadipo- 
de^'l and other divisiona run exactly parallel, under the 
namca ot /uaiformes, keleropodes, ascidi/ormes, hypopo- 
des, eucumiformes, peripodes. The dpunculifomiii of 
De Bldnville has no corresponding name in Brandt^ unless 
it bo understood as one of his apodei. The latter makes 
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n special division of liis homviopodi's for tliu gonus onci- 
nokthes, in wliinli tlio ambulacra! suckers iirc very Bliiall, 
ami. in five baniis, somewhat as in cucumiformes ; and 
these are also separated from the latter by De Biainville, 
who places them along with synapta and ckirodota in his 

In forming our synopsis of the cealmic unity, and 
placing liolotliuria as the highcflt class, we have now to 
consider ivliicli iiri^ the liighcst types in this class, as man 
ia in the einaa mammaliii. In the latter the bimana 
stand first in rank, the quadrumana second, the digiti- 
grada third, the plantigraik fourth, rodciitia fifth, pachy- 
dematA siztii, ruminants sevcntli, and horses last. Not 
that tie gradation is one of a regular progrussion in gcne- 
ml structure ; but, in tlic distal extremities, man ia at 
the top of the scale, nuil the horse at the bottom. In 
dealing with the holothuria, ive phtce the apodous vermi- 
form types above the pedaneous, as being nearer to 
the annelids, and therefore aeam to the fonns peculiar 
to a higher realm. Thin may be ri^t or wrong, but it 
will aorvo our purpose until more is known of this great 

may, thei-ofore, expect to find, eventually, a correspond- 
ing order of completeness in die orders and series of the 
whole realm. 

Although the highest organisms of radLita are very 

Digestive, vascular, and generative ^stems are more or 
leas distinct ; glandular, lubricative, and areoki connec- 
tive tissaes are also fbnnd in them. We have, in a nidi' 
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mcntarv decree, all the Bysteraa ot a higlicr orgamam 
preBcnt in tlic raiiiata. rrnd a paralk^l mav be formcii lii;- 
twcon the oolleetive and the individual iimtiea of thin 
realm. It will be very inoompletc : not is it probable that 
we can place iiny family or Bencs in its proper rank ; but 
the following synopsis will BCrve a tentative purpose, until 
more ia known and underatood of all the leading types of 
the chief claaH. 

We give both Brandts and De BIoiitTille s names and 
definitions, 03 they are almost identical m natural deli- 
neations ; so that tbere le no obscurity m givmg two 
names for the very same types and famdies. 

" Holothurw Vermiforma. — Body elongate, soft, ver- 
miforme ; no feet, or Buckets ; tentacula. pmnat« in 
si/napta, and pinnatifide in dnrodota. 

"Hdo^luTia Asadijormis.—hoiy short, coriaceous, 
convex above, flattened below, with the ontices superior 
rather than terminal. Skm Bcaly m hoL sqaammaia ; 
soft but ragoee in ^pgdva. 

'BdiUhuna VeretiUt/ormie. — ^Body considerably elon- 
gate^!, rather soft, cyhndrical. covered throughout with 
suckcnf, of w 

" U„l„i.i.i, doii- 
gatLil ; t!ie ii 1 111 LI peiiot, 

and diaposeci \u a iiiii.iiriiiiiiiM.ii iiiiniiH r oi wiiiriindinal 

' " Holothuna Cucumtformis. — Body but little ehm.' 
gated, pentagonal, with the tentacular feet farmmg five 
ambnlacia, one along each angle. 

" Holothuna Stpunctdi/ormts. — Body more or lesa 
suddenly narrowed behind : the pentagonal figure india- 
tinel^ without ombuUcro." 

Chirodota bmbrusoideg seems to be the highest 
known form ot noiomnna, ana tneretore we give it the 
first rank. The dtirodota vemtcosa foUow closely, and 



Digitized by GoOgle 



RADIATE OHOANIC UHITT. 223 

then simapta : tha other tvpcs appear to claim the places 
given in th.-. tdlo^uif; synopsis. 

We have very little doubt that several new funiihcs of 
holothuna and synapta wiU be discovered by naturaJLsta, 
vben the ocean has been well explored m every depth 
and latitude. It xaay be found, eventiiallv. that the 
lowest typCB of the so-called "annelata. .siieii as sipun- 
cnlua. ecbinruB, etc.. which Cuvicr classed with holothuna, 
nifty really belong to the yfvnijIoriTi raaiiita. aa no rings 
are manifeHt in their ■■ annuloid bodies; and the most 
eminent workinsz' naturalists are undecided on this ques- 
tion, lliev mav not be individually undecided, as each 
one niav feel satisfied that he is right : but then they 
differ very \vidi.'iv tiiim each other on this point Mr. 
Himev liL'iTc^ uiiii [liose who remove the gephyna from 
the riiili.i;.!, Iml, llii';i, hi; also removes the whole class of 
tlic i'(-ljj:io(lrnii.ii;L Iroiu Cuvicr's mdiatii. dividing the 

Other types ol this realm into two subkingdoms, as " acslen- 
terata and ^otoxoa." These two divisions are natoial and 
well d^ned; bnt do not daim the rank of snhkingdomH, 
nor do they differ greatly from the type of radiata in die 
starfish and echinus. By making five subkingdoms in 
lieu of four, Huxley has not improved Cnvier'a divisions; 
and, by placing ecliinodernis with annelids, he has made 
an incongruous agglomeration. 

On the same gronnds of nicety in names and defitii- 
tioiu, it might be said that the aropbioxus is not a tmly 
vertebrate animal ; and that t^e lowest forms of all the 
realms were separate subkingdoms, having no verj' marked 
afEnily of straoture with the highest ! \ p. ■. i-L;i-.-i. i under 
tlie same general names. 

There is evidently something wanted to solve tlie Vf^xed 
question of the natural delimitations between annelata 
and the vermifoiTn types of radiata. We do not pretend 
to settle this question, but the mode in which Hnxley has 
unsettled it is not definitive. 
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Many species of holotliuria Lave, no doubt, besn disco- 
vered by naturaliBta smce l-.raiidt nud De BbinTille ar- 
raoged them into orders, fanidu^s. nn.l inbea. but it la 
very difBeult to find the Ixmka in whicli new species are 
described ; and, although many iiurdrcds of spccimena 
exist in the eollecftion of the Bntisli HfuHPHm. tbcy are 
hidden away m cellars, witliout (irili'il\- :\ 
that no one cm j n fit I i j 1 

of these iuimrr. i.n. i.H' ■ 'i '.ili;.' i.'i.il miiuc 

competent 

meat of all the kuonii tamilita and ttibcs oi liolotliuna. 
and publiah accurate drawmgs and deacnptions of eveiy 
distdnct species and varie^. The diawmgs that are given 
in moat compiIatiODS are very inaccuvate -. and vei; few 
of theae are to be found m any book or publication. W e 
have Bpent many montli.i iii ^i iirtliiDg lor a cnmpk^ti^ col- 
lectdon of specimenB or iliannii/a. without a aaiialactory 
r«Bnlt The fdlowing BynopBia must be regarded, there- 
fore, as a veiy meagre outline of what might be given, 
with a more complete knowledge of what is altea^ 
known : not to mention numerous tnbes and apexes yet 
unknown. 

COLLEOTIVE BADIATE OBOANiau. 
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EBAiMic mnTT or radiata. 



Class EcHTiroDEiaiU.TA. — With holothuria ns the main 
class, we bare echinodennata, cralenterata, and protozoa 
as eeoondaiy classeB. Agasds (1836) fonns two main 
divisions of echinodenns (besides the hobthuiia), "aldU- 
rides and echiniOcs" each of which he snbdivides into 
tbiuo minor groups ; "asteriee, ophiures, crinmdes;" "spa- 
tangxis, di/pnastres, ddaritea." MM. Oenais and Van 
Beneden, more th^ twenty Teais later (1859), divide the 
" echinidei" into foni fiunilie^ and the " steUendes" into 
two ordeis, I.e., "oBteriat and enm'nes." These contain 
His minor groups : " asteriadte, euryalidm, ophiuridrs, 
and i.-oirird'i!j'hr: ;' " cncrinidts and ci/slocrini<tce." From 
ili'i; il ;ipM.',iiw tlr^t Agiissiz forma 'Canc.a families of pdii- 
□id^L mill [.IiLvi' lA iittllarida ; wliilu Gervais and Van 
Beneden iidmit four families of echinida and sis of 
Btellarida. 

In the most complete type of individual ladiate or- 
ganism, there arc glandular tissues conjoined with the 
vaapular, the dir/t'slivf, llic reproductive, and the cuta- 
neous svitom'!. 'J'ln-.!' fiiiiv alliiini^es would give us seven 
onicrn ; iiud not in]}i:ul.iLilj!y SijveL. groups of echinodor- 
mata, in addition to the extinct types of crinoidea, might 
be fanned mote accurately tJian ^ther the mz of Agassi2, 
or the ten of Van Beneden. We have not time, howevra, 
to investigate minnte details, in order to teet 1^ question 
by comparative anatomy; but the fi>llowiiig alliances 
seem qnite natural : 

1. Echiual alliance. 

2. Asterial alliaDce. 

3. Ophiuial alliance. 

4. Eincrinal alliance. 

Cues CmLUHTBBATA. — This class is now snbdivided 
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by natoraliBta into two Bab-dasseB, namdr, "hycbrota 
and aetinoioa." The fiist u divided into Beren ordeta, 
tbe second into four, tbui : 




evideotiy 

Class Pbotozoa. — Hera agam Milne-Edwarda forms 
two aubclasses of hia " sarcodatres." i.e.. •■ infmoires and 
sponqmires. with tlireu niiiiDr jrrnupa in tliu one and 
tvv in the th r 111 11 II Ml 11 1 I il 

under the names of " rhiaipfida. polvcislina. spoiiaidte. 
thalatsicoUidm, ffregartTuda, and tn^worta;" or othei- 



greganmdfe. thaJtusicoSidie f or otherwise, again, m 
four groups only. i.e.. " mfuaona, apongida, rhizopoJa, 
RrcKariTuda. 

Tlnsfui unsettled modes of grouping protozoic tvpes. 
ehow that nothing verv marked divides one order from 
another, and that secondai7 grouping is of httle or no 
importance in such cases. 



HBTSIOWaiCiJ. CEABAXTTBaiSTIOS Of 
BADIA.TA. 

In tbis, as in the other inoeenlatoiy realms, the phjuolo- 
gicsl (juiiaeteristics are Tcty curious and interesting. 
*titniiU life and vegetable life iqiproach rach other very 
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closely in their modes of action. The former name at 
radiata was, in fact, composed of the two words :o<in and 
phytes : zoophyttfi, or animal pknla. There ia no union, 
however, of animal and vegetable tisanes in the organiaia 
of radiate animala ; nor are the peculiarities of reproduc- 
tive modes of action and collectiva aggregation leetncted 
to the bwest classes of radiata, as similar pecoliaiitiee are 
found in the lower chisscs of moliusca and aonnlosa. 
This may be aptly illustrated by a quotation from the 
Ramhks of a, Nat-uToliM, by A. de Qoatrefegos (voL ii, 
233, English translation). 

"Snay Uving being is produced irom an egg. or. to 
adopt the axiom of Hamy. omne vivum ex ovo. If by 
this word we understand somcthinir that is alwavs men- 
tical with, anil more or lorn Riinilnr to, tlif iit the 

bird, tie n 
A plant IS n I 

and ammols present to us precisely analogous tacts. It, 
for insiauee, we taxe one ot tnose ireBii-wat«r nyoras, so 
common in onr poods, and cnt it in pieces, we diaH find, 

in the course of a few dap, that each ftagment has be- 
come a compU'to individual, (Just tho cuttings of a 
tree become eompk^lc Utile ti-i-rn.) TIlis h :i tqiroJuction 
by euttitiga. If wo oIisltv^^ tho simu- hyili-;i in the veB.fcl 
into which we huve thrown for itii nourislimcnt the larvse 
of insects or of naldes, we shall perceive that, at one 
time, it will lay eggs, covered by a solid shell, that is to 
say, it will produce true animal seeds ; while, at another 
time it will jrivc olT buds, which grow, become more and 
mor-i' iiiuiii.iM il, ^[ul a.t length appear in the foiTu of a 
ymiLiLT livii.L, f.Lriii-ilicd with all its oi^;aDH. At fiist ad- 
herent to tlie piiri'Ut, and in direct communication with 
it, this newly formed being in all respects resembles a 
p&iamt«, and is like a tender branch, which derives all its 
noorishment from the trmik. After a few days, vhea 
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the mouth ie formed and the armB have grown longer, 
the young hjdra begins to aeek for prey on ita own ac- 
count^ and thna contributea towards the general mainte- 
nance, in tile same manner as the developed leaves of the 
yonng branch extract their portion of nutrient elements 
from the atraoaphere. The branch, mdced, never leaves 
the stem from which it apning; while the hydra, on the 
contcarv. afii^r iiiLVing attaiiiea sufhc^eut size, separates 
itself from tilt; body wliicli boii pi-eviouelv nourished it, 
and begiQB to lead un untuclv independent iife. In ad- 
dition to the seed, properlv so called, which reproduces 
the [danl^ and the bud which becomes developed into a 
branch, there ezi«te in cectam plants a kind of interme- 
diate structnre. which is called a bii&iL It resembles an 
ordinary bud in its composition, but, like the seed, it 
nuist be Lictiithtd from the plant and developed apart 
from It. beiore ir cau give ongin to a new individual 
Animals, in the same manner, eshibit reproductive bodies, 
which are at onec albed to buds 1^ theit stroctnre, and 
to ova by their fuuctions. Let us examine Hime of &eM 
synhydras, a kiud of polype, which I found on the shores 
of the CLiizinel i II I 1 n n oil and 

worusbellas II t 1 li b 1 tince, 

briaUiiig with 11 I b 1111 ther by 

a network of homy matter. Ihia is the polypaiy, or 
common body, to which the entire colony u attached. 
The animals, which are very suuilar to our liesh-water 
l^diBS, have an elongated body, termmatmg in a mouth, 
BDCTOuuded SIX or aght moveable tentacles, which 
fulfil ths functioiiB of arms sod hands. Narrow channels, 
forming a networl^ pass from one individual to another, 
and muntain a communication between all the digestive 
cavitiee, so that the nouiisbmeat taken each polype 
tends to liie direct support of the entire oommoiuty. 
Utis animal is multiplied in three different waya. 
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" From the flealiy polypary, of which we have spoken, 
are given off bvls, which increase and become organised 
in the same manner aa those of the hydra, but without 
ever leaving the plac« of their birth. They comport 
tbemselves, tiierefore, precieely in the same manner bb 
the bndB (^a teee. 

" In the thick sii!>staace of this same polypnry arc de- 

the seed which Lj developed and propiigates the species 
after geparation horn the parent plant. 

" MdbUj, a certaia noraber of individuals are destined 
to generate decidnous buds or true Wtilj, the propaga- 
tion of their species being the only function winch thev 
havfi to fulfil ; tlioy have iicili.cr m n n 1 nl 
are iinurishcd bj- tlieir neiglilxiurs Tl 111 
detached from the parent stock at certain epochs, and are 
carried away by carrents. Many no oouot pensa, om 
thoee which encounter a &ToiiraUe locality become fixed, 
and, in a few days, after undci^ing elongation, pve 
birl.h to ,a jiolypr. iviirHi i-i at first isnlarcd, but afterwards 

■■ \\\- -(.■, -J K.,,, u,..:. 111. ]~ ti..t Ki ^reat a differ- 
ence ba.weeii tlie ^ei'il and llie VL'r.Malilf bud, or between 
the egg and tlie animal bud. as we mi;(ht at fitst have 
been led to suppose. In these two liingiloiiia of nature, 
the bulbil occupies !in intcriui;diiite position. W'e may, 
however, employ a more goutral tcriu to designate these 
different reproductive bodies, and define them in fi more 
precise manner. The bud is a germ which requires for 
its development that it should adhere to a parent, which 
does not, in reality, deserve the name either of male or of 
female ; the bulbil U a germ which is detached from the 
parent^ aud is developed vithont fecundatioii ; whilst tiie 
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egg is a. germ which for its develt^ment leqniiea the 
coDcurrence of the two sexes, and is also detached from 
the parent. 

" It ia wull tuown tii;it flu' vivi2>:iniUH ni; well iis the 

the former case, the ••j;^ h i li.tiitliL'd from the oviuy, aud 
undi;rf(oe3 dovelopmcat within the body of the mother. 

'" I'iaully, then, every living being proceeds from a pre- 
existing gorm, aail such is, in fact, the true tlanslation 
which we ought to give of the Latin aphorism to which 
we have isfeiied." 

From this brief outline of the different niodea of re- 
production in both animals and plunta, wu may aee that 
iliiferent modes of attaining one mid exist in niiture ; 
and that the lowest realm of animal life appcoaclnsB very 
nearly to certain forms and modes of actiiiii, which are 
more conspicuously jnaaifested in vegetiible life. We 
cannot perceive conscioiu instinct in the highest forms of 
vegetsHe organism, as we do in the lowest forms of 
STiimal individuality, but we see many physiological 
mode.t of iictifin t'omiima to liotli kiiijdoras. Certain 

plants, are more or less analogous to the physical sensa- 
tions, expausbn^ and contractions in the living tissues of 
all animals. There ia a bond of union, then, between the 

living organisms of animals and plants ; but how the 

physinriXiiiiic fnrcrs of attractiini -.lud n-pulnion merge into 

cannot possibly determine ; and we are still more blind, 
if possible, with regard to the connection of the phywo- 
meotal fotcea of human nnderstanding and intelligence, 
vi& all the other kinds of forces. 
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We know where all these limits sire iliatiofitl)' marked 
ID all the realms, but iiolliing of thi' koin niirl irlnj of such 
eonnectiona and decided .stpiiriilioiis, I.rt us, theu, observe 
the nest degree of organic degradation whicli is exhibited 
in the vegetaUe kingdom, the organic foimB of life in the 
structural and ph7Ed<d(^;ical phenomena of tbe phaneio- 
ganiie realm. 

But ia tliMv natbiiiET in IIk; liiiiiKin Ijo.iv tbsit mii>lit 
thiow sojiK !i 111 ri rl, I ijl ' 1 i" i n \Mii.t 
la tho mtua 1 li 1 t . > ii k 1 iii.s a 

hair on the budy of an animal, without the conscious 
'working of the instinct m that operation ! Is there a 
class of physiorganic forees m the globe which gives 
vitality to vegetable germs, as the vital forces of the 
!immal give organic lite tii the inlitcrous ^limduloe and 

seeding organisms : but John Goodaus physiologietd m- 
veatigBbons lBad us to infer that epitheluJ cells are the 
seereting oi^ans on tbe BUi&ce of all glandular tissues, 

and that these cells are reproductive bodies, new layers of 
tlicm bcniir produced by the older ones, as those decay 
il II _ 1 I Ni th. iiodj H,r< thdi in II pro 
.".irii-,.' .■I'.U i|. vi'l,.p,xl in the body, withmit the conscious 
flitii-ts ot till? nimil. mid yet procfcdiug from that unity 
ot Slipersensuous forcea of which the conscious intellect 
IS but a part, controlling the externiil relations of the 
organism, whde unknown forces regulate the mmoat ope- 
rations of TitaJity in the whole being. We need not 
dwell, however, on these questions here, as we shall have 
to deal with them elacwbere, aa for as science and philo- 
sophy can lead us in tlicir present state. 
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As the indivicliial ori-^iiiipm nf an iinimal ih n tvpe of 
natural orgaui.: uiiltv, hq is tin; vcfji tiil>li> .n-.nil-iii' in itn 
-i = Ik I 

fo a I a t I I r 

respective rcaima. I he higlicst tvpe ot Yccrctable is an 
exogonoua plant or tree, in which wc casilv clistinEnush 
root, siern. and branches: rootlets, leaves, ana Jiourers. In 
Et methodical analvsis we mav first distingamh, in the 
nem, uie oaric irom me wooa, ana Dota trom me pitn ana 
mednllaiy iaj& Some of these ore also more or lean 
developed ia the roots, but with a marked difference of 
character and function. I'he root, in fact, is the digestive 
qrstem of the plant, and only (liSera relatively from that 
of animals in being ereHed instead of being inverted in 
poaitioD. In the higher aniniala the lungs and the ali- 
mentaiy canal Bie inTerted continuations of the estemal 
frame, and more especially the external skin. In some 
of the lower animals the hranchial apparatus is everted, 

instead of being inverted alinientacj tulios, an; cxttnial 
continuations of the atom, but under ground, and hidden 
from the light The hark of loot*, however, difiers from 
that of the stem, perhaps as much aa mueous m^brane 
diifers from the skin ; and i^idiar organs of secretion in 
the viior difiiT frum tlio-n- u\' ilic Stem, in certain plants, 
as much di^jcntivc glnmls differ feom vascnlar and 
generative glands in animals. 

Besides these permanent systems of vegetable structure 
there ace diflf^ent kinds of ducts and spiral vesaels per- 
meating all the tissues of the st«m and roots as well as 
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of tho leaves and flowers, tbe latter being more or loss 
temporary and caducal organs. These are none the leas 
essential parts on aeeouut of being easily withered and 
reproduced. In the lowest types of animal life we find a 
somewhat analogons fact in &a occadonal loss and repro- 
daction of important organs, sneh as the daws of lobster^ 
and even, it hns been affirmed, of the internal viscera of 

di.-^ILii;;ui.-li the " ivlaiiuiial" from tlii? "oi'gimic" mecha- 
nism of the individual type. In both there are vascular, 
digeadve, asd generative systems. In each there are 
aystems corresponding, in some measure, to ibe skin, &b 
muscles, the bones, and the nerves. The bark of a tree 
is andogous to skin, !iinl wood to bonea; pith and the 

of an animal. Analogy, however, is not our only guide 
in analysing plants; and whether or not there be a func- 
tional correspondency of any kind between the medullary 
system of an animal and that of a vegetable in the pheno- 
mena of physical vitality, there certainly is a central 
medullary system as well as a medial woody system, and 
an external tegumeutary system in all flowering plants of 
tbe highest tj^s; and, as in animals we distinguish 
muscles from bones, although they are bound, together in 
the closest manner, so we may distinguish h«artm>od from 
aSmrnitm in the stems of trees. We may iJierefore instii- 
tute a parallel of systems in the vegetaUe orgamsm ana- 
logous to that which we have found in animals, aa far as 
physioi^nic structure and function are concerned, irre- 
spective of instinctual and higher faculties of life. And 
t}it» in one great proof that physiorganic forces and mate- 
rial! !<tiiiLtiire are not always necessarily allied with 
iiie^liiu'iual and moral iacuMea and forces iu the organie 
unities of nature. 
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Beddes the baik, slbuntuin, heartwood, and mednllarj 
rays, of the titem of a tree, we have roots and rootJota, 

vessels and leaves, flowers and finiits; and in addition to 
tliese main eystems we have general connective tisaiica, 
glHiiduliir and eelhilar, starch sfcieting ti.ssiits. gum imd 
oil stcttting tisaaea, and aouie which arc meii'ly connective 
in structure and in function : a complex unity, in fact, of 
vegetable life exactly parallel with that of animal o^anio 
individnality. The one is certainly more simple than the 
other in many points of view, although apparently more 
complex in nnollicr: for a tm> mav ho eomp;iL-,vl «ith a 



and the otlicr reprodiicinc stcda to tnultiplv the Bpecies 
bv colonising neighboiumi; loca]itn.'» or distant lands. 
This complex organism of an exogenous plant is not, how- 
ever, more peculiar than that of certain complex animnlB 
of the lowest types, such as the atephanomiffi, of which 
M. Do (Jiiatrefagos giviH the following description : 

Medusa; and bewiida! tlie stfph<iiiomi(e, wijich, with other 
hydrostatic aoaluphif, rank amongst the most extraordi- 
naiy of marine animals. Imagine on axis of flexible crys- 
tal, sconetimes-inore than a yard in leagtli, annind which 
an attached, by long and eqnaUy tianspaient pednnclea, 
hundreds of small bodies either elongated in form or flat- 
tened, and looking like the huda of a flower; and then 
intef^|>ei-si; m this giirl.md Lends of the mont vivid red 
blended among an iiijiiiitt.! iiiiiiibi-i- of variously lii/ed fila- 
menta Add motion and life to all these parts, bearing 
in mind that each one ia an oigam possessed of special 
fbnetions, — the one being destined to seize food, another 
to digest it, a third to assnre the propagation of the 




df. as a eoUeetive individual; 



illi 



or membei^ of the t.ce itiiel 
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Species, a fourth to carry on the respiration, and a fifth 
]icih:i]K to Ki^rvc as eyes, — and, after the consideration of 
all tlitse things, you nill still have only a feeble idea of 
the wonderful nature of this oiganisation. It conBtitates 
ft kind of coltmy, not of distinct individualH, aa in the 
ease of polypee, bnt of freely floating organa It would 
he much the same as if, in the case of man, the hand, the 
mouth, Rtomacli, inlvsliiic. niid luti<:'i, indclinitciv inulti- 

iLlated vorti.-l«-|U itilunin. All ovf^-AU^- iutcnui.Y :,nd 

become incessantly blended together round the alcnder 
axis 'which couuecta them. The organs of locomotion are 
alone grouped into one maaa, apart from the res^ at the 

anterior extremity. They oonwst of n consideraWe num- 

hiT of piiiidl lu lls soldered togetlicc to the central stem, 
Willi lii. n|., iijj.j .i:rTOlcd b^ii-kn-!mis. These little bells 
atu itjLji.-.-j.iuly minting; !ind toutnieting. By these alter- 
nate movtuients the wattr contained within their cavities 
is forcibly driven out, and the tittle bella being pudied 
f<jtwaii by the reaistance of the liquid, draw after them 
the other parts of the body. This peculiar Btruotuie, 
which has no aniilnmic in the animal kiii^'dom. places the 

hq,, U tlu di , ol tlail I l1 diiintii «ith ■ ther 

typ.^ t> isurtmii Ihci .^iiMt ph. t m m I ,i d 
sj-stem aiiiei' the liydrostotic ncalepha', or '^yiOi. mo- 
proposed a new point of new from which to consider the 
structure of tlicse singular beings. According to them 
each of the syphonophora la a colony of distinct mdivt- 
dnala, some of which are charged with the functiona of 
laeomotion, others with those of Dutntum, et«. We must 
admit t^t recent fitcts have come to light which seem to 
give it a certain character of probability." 
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This dcscripCioQ ahcws that tho KBjHiatoiy, digeadve, 
and reproductive organs are everted and Ettenml append- 
ages in tlie loivest tvpe of animals as well aa m the highest 
vegetable types of eomplex onfaniBm. 

Beyond oLserring that a tree la a communitv of indi- 
vidual plants with a dip;estLve svatem common to tliem 
bU, and leaves or lungs, flowers and fniits, aa respiratory 
and generative apparatuses numerouslviuultiplii'd.oVLTtcd, 
or eitemal and dc'cidiiuus. lust as lu the case of certain 
polypes or animal communitK'a. we need not enter into 
the minnte anatomy and physioloiry of plants, as these 
Bie qoestiona ably dealt with in elisnientatv woL'ks. Our 
borineas ia with general pnnciples: and the reader will 
refer to Lindley s Elcmenls of Botauy and his I cqetaMe 
K ome other works ot recoenised autliontv. 

Is as are omitted here. 
1 Been that flowers and fruit belong to the 
reproauctive Byatem of a plant ; that oir vessels, eap 
Teasels, and leaves betoDg to tbe vascolar sjstem ; that 
roots and rootlets, which, abstract nounshment for the 
plant fona the matter and the water of the soil, be- 
long to the digestive sjrstem ; and tliat the general Wk 
alburnum, heartwood, and medullary system of the fXv.in, 
differ &om these as the akin, the mnsdes, the bones, and 
the nervea of an animal differ from the generative, the 
vascular, and the digestive aystema ; this is all that is m- 
quired tor a piirallel between an indiTidnsl fiowering treo 
and the collective realm of pbancrogamia, aa complex 
organisms of ihe same chatoeter, 

OYHTHETtO AfiHANGiiMENT, Ami ilOW we luivr l» di a] 

With the whole realmio unity, dh we Ij^ivc iltalt witli tliiit 
of an mdividual tree. The task is not, however, quite as 
simple : for aystemalic botany is not as for advanced as 
vegetable physiology and anatomy. 

Flowering plants have been definitely separated from 
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non-flowenng plmtta. and classea have been well digtm- 
gmshed from each other in each realm : but inucli eon- 
fimon Bbll exists in tbe various methods of distm^iialuug 
snbcIaBHea Bnd aJlianc^s of both the main and secondary 
elBBBes of phanerogamia. Botauuts are much divided lu 
then -viewH of fit divaricatmg chatactenstice m the organB 
and functions of plants. Some put forth one set of fea- 

largest. and the imdiiie tiTms ot organisation being iilmoBt 
equally certain as mdicationB of the etnicture of the in- 
dividusl, and the iiatniul division, to whieh it belongs. 

A monocotyledonous seed, endogenmis wood, and j>araUd 

I'ti'ji.s' in tlic leaf artompany cacli other almost invcriabiy, 

olii.T. I/:r.,i,j:\ .i,;.o',y. , x, wooU, ai^d rmti' 

fed n-;,., in liii- I.mI; :.,-C' ;lL-u, « illi .except ions, equally 
COiTcb.iLv,! eL;ii-,u^l,'iislies in their ehisa, 'I'Ikj iiumbciB, 
three aiiil iivo. im i.'leiiieril:ary divisions of the flower.^ are 
very common also, though not oertiiiu features of distinc- 
tion, between eadogens and exogens. Nothing of the 
same importance baa been yet discerned as unerring fea- 
tures of distinction between one alliance and another in 
the highest class of plants. Some look for features in 
the fruit as moat important i others in tlie seed. For- 
merly the flowers were considi re.l most indicative of 
high distinctions, and are 80 still by Ad, lie Jussieu ; but 
LindJey aod Brogniard, not to mention some of the 
German botanista, refuse the fint consideration to the 
flowei, and triMt to features of the seed more willingly. 
The form of the oarolla fa deemed Hubordinate by Lindley, 
in comparison witli the ptnition of the stamens, while the 
latter was deemed secondary by De Jussieu. These are 
poszling disaidsnces for a general atudeot^ who flnda con- 
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fnuon ttmonj; his teachers. Thev all confess that some- 
thing is alill wanted to clear away the diffiooltv. Adnan 
de Juesien obaervea that "all botaniata of experience 
admit the primary divisions of class necordms? to the na- 
ture of the Bced, as first established iiv Ins uncie A. L. ae 
JuBsieu, and that it ia onl o 

degrees of distinetion thai. (UHHiin Tin^ iiriiti'r''. ii m nut 
his buaineBs, he adds, " to 1 h t is 

wdenee, so long as tliey exist witnout anv present cuance 
of settlement ; but to wait paticntiv untu thev suosiue 
naturally, either by the discovery of facts unknown at 
presenii or by the happy efforts of genius m discovering 
some new basis of arrangement, which shall win assent 
from all by natural couvietion. Meanwhile he adopts 
the plan of his uncle, with a aifferent order oi progres- 
Mon ; and obatTvca that " De Candoie. in changing tha 
names, has not modified the pian, insomuch as the ihala- 
mifiores of the one exactly correspond to the hypopetaiei 
of the other ; the calyaflorea to the jieripeliilea ; and 
the monochlamydies of De Condole, ootTeapODctiiig to the 
(vpetaUs of De Jussieu, the former has followed die same 
rule in distinguish ing the forms of the corolla and the 
modes of insfitiou, iIlIIliui!: ciUy in the arrangement of 
his two last great claii^e?. liicIi uf which ombracea aevend 
of those established by De Jussieu." 

"Hiat all tlie plans are mote or less defective is quite 
dear, since none of them can snpersede die othras ; but, 
as Lindley. seems to be the best authority, we may use 
his works as text-books, with occasional reference to 
others when required. In tJie synthetic arrangement of 
plants wo differ from iKitaiiiats, as in that of animals we 
differ from zoologists, to some extent, and for the very 
same reasons. We follow the law of order established in 
the human body and in the musical scal^ known by the 
technical name <^ "harmonic fractions." Others ibllow 
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-Bity of stTQCture. on the 
iracHonB, which may ue 
) a great exrooi; as uiua- 



iiss distincticiiiH. Lut tlioy are no ilouLt 
ions, worthv of attention. In the es- 
wa&aa font EmbdaaaeB: (diclinous exo- 
exogens, pengt/nous exogetu, and ept- 
oach of which he cstablishea numerous 



Thia mav (je legitimate in a certiuu iiccree. one ii only 
conesponds to the primary diBunctaoDS of Koologute in 
alaaBuig manunalia as wtgvlata. wiguietdata. and celaeea, 
01 aa piacentah ana tmniaceniais. Ruminants and pa- 
cbydermaiia. uiKiumiig uorsps. are no aouuc un^miate : 
■while b m n 

and edentata. aru uaEriiicuiate ; but tiiuc la i-ciUiv oi aiiiaii 
importance in a regular man 01 suodivision : ttic imsm- 
ouiate rodenta being much more neanv allied to the un- 
gulaLe pachydermata than to carnivorous uugtiicnlata. 

In natural metliod, the pnmaiy subdi vision s of a main 
clas^ in anv realm, are thoae which correspond to the 
relational and organic mechanisms of tn<^ iiKiiviauai 
bodv : the next are tliose of the seven svstems or twelve 
orders, each of which are further aobdivided m regular 
series of organs. The v^tahle organism is formed on 
the same general plan ; and, as the collective realm of ver- 
tcbmta answers to the law of individual oiganic naity, we 
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xpeet 



(BRAHOEMENT. 
vegetable indi^ 



ire obsefve a certain paiallei wttb CnvierH divuuon at 
mgulata, and diTiae n into several aUianeea, correapond- 
mg wiitt loose of ungujata in our synopsia at m^immaiia. 



and ranks when necesaary : ieaving certain c[uesuoDS un- 
decided, vaax further knowledge has been acqnired I:^ 
nsiura]isis themselves. In differing from any one of 
znem. wc simii agree with others, witnoni presmning lo 
niaiv!.' ;iiiv aittTuiion oi a fundamental nature, althongh 
"-(; mm- sussest wnere changes shooia be made, and in 

ine DigtiPBt type ot vegetaDie we pjoce la tne niguesc 
rank of an organic scale ; and tbis, according to Ad. de 
Jusaieu, belongs to the composite order of phonerogamia. 
The nearest type to this may claim the second rank ; 
and, as Liimtsiis cleBBea monkeys with man, in his order 
of " primates," so Lindley classes campanula in the same 
alliance with aatm-adea, whence wo may presume it is 
entitled to as high a rank, or nearly so. The monopeta- 
lous types rant higher generally than the polypetalous 
:ir)d the dicUnoua, although this is not a rule ; just as in 
mammalia, unguiculata hold a higher rank than ungulata, 
aUlioi^h not invariiddy. Lindley states that monopeta- 
lons and polypettdous distiiictionB sometiiuee blend in 
higher characteriBldcs. None of these distinctiiMis, there- 
e2 
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fore, aqtaiate one groap team auothec m certain ordera 
and alhances. Diclmons epeciea Bomebmea nnugle wifb 

BpetaJoua and polypetolous genera, and all may some- 

tiTVit^s lind a \CTV close [illiiiity witli mnnnpetaloua tnboa. 



1 



gctbcr ; aud two ot liis ckissi-s (iluiotrtiis and gynmogens) 
are aeparated irom the diclinous subdivision of De Ju»- 
Bieu. We want some further aid than tliat which ia 
afforded ub, in fanning natural divisions in this leolm ; 
and, where we cannot find it, we must reljr on our own 
percepticn of analogy. 

. In die olasB mammalia we find iramerons types which 

ore more or less anomalons, but these are easily referred 
to their respective ordere and allianees. The bats to 
quadrumana. cetaceans to pachydermata, and maraupiata 
to the plantigrade alliance. Our knowledge being more 
restricted m botanv tliaii m Koolouy- makes it easier to 



1 one kingdom 
ctify our tenta- 
ainted with the 
le following sy- 
';m give at pre- 
ytnoua class of 
not 80 difficult, 



flowering planta : those ot eudogena 
nor are they of so mnch importance. 
Here agam, however, Lmdley differs from De Jnsraen : 

one makmg three classes, and the other two. The secondary 
divisions arc innrp or less abke in both : but Do Jussieus 
dii-.- W.,- .■iti.Jv more tlian Lindlej's. In our 

-WruL^ la lit I J IIS w, toll y. Ih Tu-u,iui ind re- 
eogiuau three cliiaseH named by hini. aqualtc endogens, 
aperiaiuUous eudogens and penaailhoua endogens. The 
diBtmotions may not be as ngorone as perfect science 
needs, bat names and definitions are not more perfect in 
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other ajBtema, witb the fnxther disadTantage of being 
lees tam^iB. lindle^'s " vegetable kingdom" will be just 
as conyenieDt for refereBoe in one plan as in the odier, 
td>e fiunilies and oidera being mu<^ the same in boUi. 
Foi the sake of compaiiaon; we ffve tbe two together 
CLASS I. — AODATio xsaoama. (sbeds without albuhxk.) 

Aluutob. Oritn. 



The two last groups are placed in this class by Ad. de 
Jnsmen, and are acknowledged to be of an ambiguons 
kind by Lindley, who places duckweeds in his aral alli- 
ance, and pond-weeds atnoug juncaginacete. It ia per- 
haps of no importance, in a general point of view, where 
ambiguous types are placed ; but it is important in. natural 
method to place anomalous vegetable speeies with lieir 
tme affinities. As bats belong to monkeys, and cetacea 
to pabhfdenuB, so ambignoua &nuliee of {jants beloi^ to 
certdn ordets, mi should be classed witli them. Wa 
cannot dsdde between Lindl^ and De Jnssien in this 
case; bnt as tlie one includes pond-weeds in this class, and 
the other indndes duck-weeds also, we indnde botli, until 
oompetent aniJwritieB decide the question. 

CLSSa II. — APERIAHTH0D8 BND0OEN8. 




I. Hjdroohuiduw ; tmh mUr p 
8. ZLntarHoB; BA-*mckj. 





III. OBonuui()) 
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Zie ovTUfss or 

Here agam, De Jnesieu and Lmdley differ, the one 
plseing orontaaceee m tiaa spenanthous closa. while the 
oflier ineladea them with rushes m his alliance of j unenlea. 

Cvhinthncc.1- ni-f included in the pand.iuace.-e ol' Lindlev: 

the r'r M us.li A ' ' I i.^i.ll IS a d h1 
in thin cIms by Ad. dc Jupsh^u. altiiougli coiiiii;i:tBd with 
arales m this elaaa by Lindley. 

CLASS uL—rmxAxmovB endoqenb. 



n. PhitjdBKHi^ or waMrwoti. 
1 3. ConniiflljmuHn, or ipUgrworti. 



ri. auiitsiiccp; gillloisds. 

1 2. MelsDthicHE^ iDtluthl. 

1 3. LUiuee ; llljnortB. 

L4. Pcqit«d«ziKw; pontddomd 




There is evidently some oonfuBioii in the miuda of 
boteniita with regard to classes and mibclasBea, alliances 
and orders, families and genera, species and varietiefi of 
plants. Some of Lindley's claMes, such as i^izogene, 
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didyogeas, and gymnogena, are eTidenlilj gronpe of leaa 
importance tbao those of a does, or evoi a snbdass. Msn^ 
of his orders can hardly rank as more than families ; nor 
is it neoeBBary to give names of classes or snbulesses to 
multitudinous groups, with little difierences of organic 
atmctnre. In lower forms of nature, varieties arc 
often very nnmeroas irithout really constituting difTerent 
HpBinee, uid specific differences are ahondant in each genus. 
In higher t^pea we find some orders and aUiances contain- 
ing numerous fnmihea and specieB. whde others have a 
sin£r)o apecics only, with a few varieties. We cimnot. 
\ 1 1 1 t 1 1 I , 

li u 1 1 il u 1 t 1 ^ I t b r 

or ajiarL iia leailing ditiorcucea may sin'gi'fit. without un- 
due regard to previous names and titlca. Ihe following 
synopsis ia tentative, and will no doubt require some al- 
teration, as oar knowledge may increase. 

We place the aateraoiaJ allianee in the highest rank of 
an organic scale ; mcluding ciUyciflora as an articular 
tj-pe along with diiisiea, thistles, sun-Howers, et^. Boll- 
flowers form the next alliaiicca subdivided into orders, 
each contaming several scries, which rank as alliances ia 
Lindley a syatem. 1 hese belong to the epigynous sub- 
class of Lindley. and may be left until wc have dealt with 
the other aubclasaea, as he gives them. 

Is; Subclass : Diclinous SaMjiens.— According to Do 
3iussieu's table, gymnogens and rhizogens are both dicli- 
na.us exogcna, and by including them in Lindli^y's liichnous 
auhclasB, we may diaeern three leailinjr iirmijis : one ooiil fin- 
ing gymnogens nloile ; the olhir, iitiirly iill llir ;jiiien- 
taeeid diclinea, which are cithei- atlilauiydcou:! or uiono- 
ehlamydeous ; and a third general group, which are 
monodichlamydeous or dichlamydeons. The coniferal 
alliance will thus include cyeadaeece, gnetscete, ^naces, 
and tazacese ; the amentol aUlance will include amentales, 
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gai^nde^ ^nonialfiB, and as s near aUy, tihe monochlamy- 
deoua nitdcalea - th^^ 'uvph'n'bial alliance will indudA tlie 

monodichlamydeous groups of euphorbialeH. cucnrbitaJes, 

] 1 1 I I W 1 1 I] 1 vol 



t m 1 1 II 1 g 

h d rs la h 1 1 tl I ted 

t t 1 iJj 1 1 tl til tl h h 

these features arc vanous or mioertaiii. Encolcs. rutalee, 
malvales. frcraiiiakF;. sapmdalcs, and guttifersles belong to 
tlie lii-st ot tli<^i;c alliances : pipendea, chenopodialea, i^m- 
fbiili:)>- t^ik'iiali^s. violales. ciBtalea, berbeialea, and tanalee 
to the aowinil. 

3 d 6, J I I }/ E J -n t 
two pnmaiy (listiiieiiotis. ilic one biiius polvin't:!!!)!!!!, ilie 
nlSinr monoppfcilous i and cauli ot llioau anain iiiav tonii 
tw g -J II F U 1 1 h 1 <Md 

aaxifragales. and rliairnialeH. are both pangvnouB and 
poh/pdalous. or npctalous : Bentlanaks. Bolanales. eor- 
tus!ilr.s. ccliiales. and bi^nonales. are peri^nouB and 
■mill R I 1 fr 1 m m t arly 
all 1 1 f U t p IjT tal or pe 

talous peri^ynos : fi(;oiJalea. daphiialcB. and rhamnales, 
another. Echiales and bignonalcs may fonn one of the 
monopetakms alliances: and genbanale^ solanales, and 
cortnsslea, tihe other. Edualea might periiaps be eiAf 
divided into three divimoas, under the uunes of jasmin- 
ales, labiates, ana. Doraginai«s ; tne nrat incinoing jasmm- 
acece, Balvadoracece, and hnmoiiiaceEe ; the second, huni- 
aceffi, vorbenacece, mjoporacesa, eelaginaceffi ; the third, 
boraginaceffi, nolanacece, and ehietdaceffi. We need not 
dwell, bowever, on these points, as special silence will 
have to deal with tbem more accurately. 

iih Suhdaaa : Epigynom Exogeits. Here again, we 
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h&ve a poljpetaloos and a monopotalons distdnctioii of 
epigynom groups ; and one of these, the monopetalona, 
contains an order which is higher than tbe lest in struc- 
ture, and should form a separate alliance : this is the 
iistunicial group to which we give the highest rank in tbe 
organic scale. The asteriacial epigynes, the monopetalous 
epigynes, and the polypetalous epigynes, form three alli- 
anccB, then, in onr airaugement ; and, as tjie asaralea 
form a most auomahHU group of epigynes, heing mono- 
chlamydeouB, while the others are dichlamydeous, we give 
it an ainbiguoua rank analogous to t!i;it of bats in the 
organic scale of mammalia. 

More knowledge ia rcquii(-(i to si'llli' uliscurc points. 
Meanwhile, the general synopaia subdivides the great 
class of ez<^eiiB into definite alliances^ wd ffl-iinitiwtj which, 
being grouped in parallel divimons, under special heada 
and Bymbols, ^ves llie memoiy a chance of easily recall- 
ing every main group of the whole chis^ and every series 
ill each order. 

In this arrangement we have dealt with general divi- 
sions only, leaving other questions to be dealt with by 
more competent authorities. Certain specits may belong 
t* other groups than those in which they have been placed 
by Lindlcy, who sometimes hesitates in his decision be- 
tween one location and another ; and where such changes 
are required, they will no donbt be mad^ eventually, 
|;eneral consent We leave them as they are, because 
m^nor groups and affinities are not affected hy onr 
primary distinctions. 

■ IKDIVJDXIAL ORGANISM OF FLOWERING PLSHT. 




{i 



Digitized by GoOglC 



COLLECTIVE O 




352 OBTLINES OP PHAMBEOGAMIC TJHITY. 




I. M11.T.01.L fu' StS^^S^^IT*''^ 

AlUuue. 1 a. Malnla, gannUei. 

LO. Sufiiiiikih^ guttlteilH. 

FhYSIOLOOIGAL CHABAOTEBIBTICa OF PHAHEBOaAMIA. 

— The physieal, Blruetural, and physiological diaracteria- 
tica of pknta nre aa mmifrouK iind various -.la tlioso of 

acdon, i.liffi;reiit ilcgriius in ci»iijikj:ilij of itnuiurt:, ali- 
menlary peeuliaritii'3 of constilulion, and mdritife modes 
of action, differcot kinds of cascvJar temperament, and 
vascular modts of action, different sexss in plants, male, 
female, biacxnal, hermaphrodite, and neutral, and different 
modes of reproduction by Bceda, buds, and bulbils, are all 
as manifest in one organie realm aa in another ; but iia 
all these queations are explained in standard works of 
botany, we need not dwell upon them in thia outline of 
Hyntheldcal orraugement. We have but one observation 
to make, with regard to the supernal forces which giva 
life to plants ; and that is this, that physiorganic forces 
alone are manifest in plants ; while instdnctoal forces are 
combmed with these in all tbe animated raalms. Fhyst 
organic forces, then, are not convertible with phyuo- 
itietmctual forces in the organism of a plant. It is not 
unimportant to mark tilia distinction, as some physiolo- 
gists have attempted to show that the physical forces 
contained m food are essential to the manifeBtation of 
mental power in man, and that these two kinds of super- 
sensaons forceS) srs not only correlatiTC to tibis extent, 
hot periiaps "convertible." The notion is unwarranted 
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hy {acta, and not indifferent £rom a rdigiooe pcdnt of 

Physiorganie forceB are manifested in connection with 
direct and retrograde metiimorphic evolutiona in plants ; 
Init (licy cjmnot ite provttl I'itluT U< be latent in tlie gctm 
ita,>ir, or to result i'rom tlie Ui'vebprnciit of heat iu tlie 
chemicd procesBca of elemcntaiy change, aa modem 
theory would auggeat, from shallow deptlis of thought. 



OUTLIHEB OP OBTPTOGAMIO CHITT. 
Teb lowest oiganic realm being less developed in the 
individual, maj be less complex in collective unity and 
multiplied divei«.1y. The same organic functions are 
perfinmsd, however, by the lower types as by the higher, 
but with lees comple^iity of stmctiire and functional divi- 
sion of labonr. In Borne eiTptoganis a simple cell per- 
forms all functions, wliile in higher tj pes tliere is an airia 
with appenrliinrsi of v;ivl(ili!' kinds aiiiilogous to those of 
flowiNii;; I h, I'i'Mi. ;ind lyeopodiiims there are 

steiiip iiiiil loiiti, uiti.'nuil Vl.■^■^els and external leaves; a 
relational and an organic meehanism more simple than 
in phtBuogunic types, but still perfgrmiug all die functions' 
of organic life. There are rudimentary vaecnlar, digestive, 
and reproductive systems. There is also a rudimentaiy 
woody system ; a visiy pimple derm or corticle, and a 
kind of medulhrj- liy^lnu ii. :!,■■ ;,1 portion of the 
stem of some tree fen'm, H.>il lian- ami .j..'11'ikr tissues form 
the main portion of cryptugamie plants in general. The 
loots are oflen a continuation of the stem, accompanied 
by what are called "adventilionB roots", descending from 
the snrlace of the stem itaelt and Cbrming in tree ferns 
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an accnmuloted man abont the lower portion, in connec- 
tion with the Boil. 

la these plants all the functions of orgnnio life arc 

nci'vs-i.aily jM'rfoimcil, ui an inferior degree, hy oi^na 

strntturi; "both in [lie liiglitst mdividiid plajit and in the 
whole collective teulm. That part of the structure of n 
tree-fem whieh correaponda to the mcdullaiy syslcm of n 
flowering plant, must take the lilgheat ranli in tlu: ruili- 
mentaiy oignnism ; and next to this we place the vaaeuliir 
qratem of the stem and leaves. After these the aliment- 
ary o^isns, however rudimentary, must cduim attention; 
and next to them the vory sinipli; ri^irodut^tivc organs. 
These STHtema are more or le^s developed in the higher 
ciyptogams; but in loufi' funus ,i veiy few simple cells 
and tisBuea anffiee for all tliL- fiinetiojis. All the sj'stemB 
are, however, more or less developed in the higher types; 
and from this point of view tJie ferns are placed in parallel 
with the medullary and vascular apparatus; the lycopods 
with the digeativc system; the mosaea, properly so called, 
with the reproductive organs; and hopjitiete with the 

ThaUogens are placed in parallel with tlie connective 
tissnee ; sad thus ijic simple unity of slxucture in a single 
organism becomes a type of unity in the coUeative realm. 

Lindley observes that, " with all the h&bits of dondfa- 
rouH ferns, dan»ace» (or tree-ferns) are widely diBtin- 
guiahed by the peculiar nature of llieir ^pore-cases, whieh 

are neither like thoae of f in-, jui]' ^i.lil i>.' t.)]ignes The 

entire want of that elastic l iu;; iii .^ome atutf; or 

other, so strikingly chiiracterisen Iriir Jems, gives them 
(the dancteactc) a fax stronger title to be regarded as a 
distinct order than the trifling differences which in the 
eyea of some botanists elovated little groups of the latter 
to that dignity." 
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From our point of view, " tree-ferns" do form a dislini t 
group of hipiher rank than common fern?, and by giving 
them a different name we should avoid confusion in our 
definitions and denominations. We adopt Lindlej's aub- 
ilivisions of the cryptogamic realm. He first divides ncj'o- 
g(ais from ihaVngens, to foim two classes. He then sub- 
divides each into three alliances; and these, again, into 
oriicrs which seem very natur;il. His :illianees of thallo- 
gcns wo ruiik as classes; wliili^ tlio.ii; of ni'i-ogrns rank 
only as unb-oluaaea, and are, indcuil, Mniifcosniiry, We 
make no real change in Lindley's nielhod by altering 
names of ranks and overlooking his sub-cIasseM, while we 
recognise hia natuml orders and alliances. 

In the highest individual rrs ptogam ki: recnguisc one 

fXii.'ijWuhn- (.-ccRamg ^tuivli). im.\ simply c-lluiar (areo- 
lar and connective). The main class of tissues are cllief 
elements of structure in the organic and relational systems 
of the plant. 

Thallogcns being inferior to acrogcjis are placed in 
parallel with the connective tissues; aiTogena with tlmse 
of the main class. 

The first class of thallt^ens aie ihe ahjuh-i: of Lindley; 
and these he subdivkles itto tlic following ordeif ; 



For all details concerning these orders, we refer the reader 
to Lindler*B Vegetable Kiiigdom. 




: Ordtr tif Altala. 



rl. HjnienoQijHtel, or ftgukftCHB. 

OubtnmjetUt, or ljcop«E^Hii. 
I 3- ConiomjHtaa, or nndluow. 
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ri. OiubidHHh 
Cura IlI^LMBKULn. Jl. OoUainw. 

(.S. PsitiullHna. 

The claaa of acrogeos U subdivided thus Isy Lindley : 

AlUMOB. Or^i. 

icciacn^ or cr^Btoiworts. 



1. B^tica. ^S, 

SI. ^thioglofiftCfliB, mddan* tonguei. 
S. FolTpodluHB, tan- 



Itt dealing with the four subclasses of exogens estab- 
liflhed by Lindley, we had to subdivide tliem into se- 
condary groups or alliances to form natural organic 
parrflek. A minilar plan will lead us to a very slight 
chsJige in the airangemeiit of acrogens to^fonn similar 
parallela. Eleven ordere are recognised by Lindley, and 
some of these he further subdivides into sub-orders. To 
make a perfect scalo of ncrogcns the natural dividons 
wonld ho fiiilv tAvi'lvr; ;mil one of the eleven being 
already subdiviikil, given us the; whoU numher without 
doing violence to any natural (fistiuction. 

One question, however, arises in iJiis case, and that is, 
the veiy imperiect structure of ciyptogamic plants, and 
the sbBCTce of Bome organs highly developed in flowering 
plants. Are all tOie BystcniB of a peifect plant rudiment- 
ally developed in any one or in several of the erypto- 
gainic lypes? In the stem of a tree-fem there is u kind 
of pith, a kind of woody tissue, a kind of baik • aud in 
some algsls there are grasping feet^ which fix the plants 
to Btcmes or eat\Si, and these, not being roots, are more or 
less analogous to tendrils and grasping organs in a flower- 
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ing pliiiit. Wo bavp, tJien, in the stems of cryptogams a 
rudi military (icvi'lopmi'nt of all the systems of a phoe- 
nogiini ; tiicTO iirt uhn ri'gular and adventitious roots, 
analogous to the alioientaiy organs of a flowering plant ; 
vessels and fronds, analogous to vcascls and leaves ; re- 
productive organs, analogous to those of higher types, 
but not developed as a fiowering apparatus. Some bo- 
tanists, however, claim as nidimental analogues of flowers 
the parts named anthcridkt and sporangia in hcpatica ; 
basidia and cystidia in fungi. We may, therefore, give 
a perfect scale of functions to non-flowering pliuits, al- 
thmigh the oigans which perform these functions are but 
ludimental in stnicture. The parallel thus formed is 
only perfect in a fiinctional point of view ; the structural 
development being necesmrily as simple in Uie larger 
groups of cryptogams, and in the whole colleclive realm, 
^is in the highest individual types or species of iliat 

Hie following synopsis seems quite natural,' the highest 
types being made to represent the highest functaons <^ 
tiie individual organiam, and the lowest those which are 
more rudimentaUy developed both in structure and in 
foncti^L 

COLLBOTIVE CRVPTOaAUlC I1BAI.M. 
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Split moM (utinut ul liflng). 



II. Maidh^ktiioea LlroiTDrti (eitlnel lod liviog). 
1, JuDgnmuiiucw. 8ale>iB0iHi (ullnct ind liiing}. 
I. SwiHTiUiu. Honataili (sUiiKt ind liiiog tjpv). 
PHTSIOLOGICiL ChaBACTERUTIC OF CBYTTOOimA, 

The pliyBiciJ, atnictural. and pbysiological characteriatica 
of cijptogamic pLinls are less complex than tlioae of 
flowering plant.i, lint not, pt'iliapii, h^-i cunous and va- 
riouB. There aie very many different types; remarkaljlo 
radiatory modes of action ; various pcraiufai ions of state ; 
marked vihraiory modes of action ; some oomplaeUy- of 
Btructure ; AiSeKot nutritive cotutkutiotu and alimenlary 
modes of action ; peculiar vegetable temperament and 
wwctifer modes of action ; and, although there axo no 
viiry niivnifest distiuctioiiB of sex, there are great diversi- 
tiuB in reproductive modes of action. 

The words cryptogamie and non-flowering plants mu.st 
be understood, in a qualified senRP, iipplii'il to tliis wLole 
realm ; for, nltliougli we find no flowiT:;, in tlic ordinary 
acceptation of the word, there are reproductive orgj-iia. 
containing fruit and seed, in this as in the phanerogamic 
type of yegetaUe organiams. These are more evident in 
what are commonly called fungi or muBhrooms ; tliat 
part of the " agarieua campeBtria" which ia edible, being 
nothmg but the fruit and Beed of a myoeliam or aypto- 
gamic plant; which givea origin to the so-called mush- 
room, as an apple-trae pves origin to the fruit which 
bears its name. 
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" The mycdium,'' say botaniste, - "w composed of a 
number of very fine filaments, fbrmmg a kind of net- 
work, on which IB developed the fleshy substance vnlgarly 
known as the mushroom. The m I n of n 1 

1 ^1 

B 11 1 I t k f 

j/iutw which arc formed upon (icoavuu wood in dam]) 
ttiid dark places, bceinff that thev wore propngated 
witbout any change of form, botaniata have dinded them 
luto special groupa, one of which js named mucedinis. 
Some years afio. M. Dutjoeiiet ciiaoovcrcd that: unaer 
the iuflueiice of certain 1 a i\c ari t n 

m d m J p I .n agaricu«." 

As in the lowest oraanic realm of the animal kingdom, 
the medusa, once considered as a distinct kind of animal, 
has been discovered to be the reproductive fruit and seed 
of a polype ; so in the lowest organic realm of the veget- 
able kingdom, the mushroom, formerly considered as a 
special type of vegetable organiBni, is now discovered to 
■ be merely the fruit and seed of a mycelinm. 

The greater part of the substance of a fungus belongs 
to the fructificative system, the vcgctiitive part being 
relatively small, consisting mostly of a few fdamiTitH or 
closely compacted cells. The reproductive bodies are of 
various forms, and grow in very different modes. In 
cramection witb the manner of ve^tation, tiiey form the 
most obviouB chaiactera of diatinction for ayatematic ai- 



"The common mushroom is the typn of a very exten- 
wve group of fungi, charactcriseil by inveitcd cup 
(pileus), supported by a stem, and J'tii jiiiiiid on its con- 
cave under surface with a number of gill-likc plates, 
ammged edge wise, which deposit, when placed on paper, 
a vast qoantity of dtut-like seeds or germ% commonly 
called ' apoTBB.' These big of different colonn in different 
h2 
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Bpcciea, and, as tlic colours are n.r;cmiip,i[iii:ii by pceuliar 
difi'LTciicci! of lialit in tlio pl^uits, tlicy iiflorii a ix'a.lj test 
for grouping spccii rf." 

Tlie Rev. M. J. Berkeley has puWisbed an escellent 
work on this bianch of acieoce. Outlines of BritiA Fun- 
gology, contaimTig characters of lAove a tkovsatid spedea 
of Fungi, and a comple/e list of all that have been de- 
seribvd an natives of the Jlritish Ides. There is a short 
review of tliift work in "\A"(.lilonfl R^ykli^r for April 1861, 
from which we eoiideiiae the following remarks. 

" Tlio greater proportion of fungi axe of rapid growth, 
and of a soft cellular anbstance. Thiy differ greatly in 
Bize, colour, and external appeuance. Some are perfectly 
Bmooth, while many are clothed with flilky or downy 
hairs, varioi^sly di,^|««i'il, -.uul highly oniamentaL Tba 
brightest coloui-. nf ilir tiiinljow, combined with elegance 
of form and dl■Ii^■,l(^y of trsiurc, adorn some species, while 
others are altugether unsightly. 

"The oommon &iry-riiig champiguon is a familiar 
example of the first departure from the common mush- 
room type. It is much less wnttry. iinil <::u\ \w pri'served 
in a dry state for cuIio:iry puqiosi .^, Tlie dredalia of llie 
Llreli tive utfotd,, a f;i>i,d txaniplruf a Mill fuulirr lLuui,.n- 
ing of lijL' gill. ; while in lliat of lin.' oak, the sub.sU.nce 
is SM firm as a uork, and in some parts as hard as wood. 
All tJie true species of boletus are fleshy, and amongst 
them are the truffles of commerce. TTie polypori com- 
pose one of the largest gcnem, and exhibit, in their nu- 

on apple trees ; a iitathcry kind, with veh'oty eape uuil 
many-coloured zones, is very common on stumps and 
felled wood_ ; while a hard, hoof-ahaped species abounda 
in plum orchards. 
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' Puff-balls are well kaown. The moat beaatiful are 
the atony puff-balls, which ore comparatively rare. A 

large group of fungi, including multLtudea of mtcroaoopio 



One spoeics. lor installed. \uls dist^ovurwl by fechweimta 
growing on iron which hail been reil-liM only a few houiB 
before. Specimens have alao liui'ii oljin'rved growing on 
pieces of lead, but perliajis tlio oddest locality wherein 
Bpeeimcns wore ever auoovereo, was tlie creviees ot 
cinderB found on the outside of llie dome of St. Paul's. 

"In speaking of the grou-lk of tlicse plants, it should be 
observed, that fongi coneiist "f tivo pails, the vegeLitive 
and the fhlcdficatiTe ; the klt<>i' Iji itii; tlio iik^^I; apparent. 
Id the common moshrorini the vi ;^rtative jiart is repre- 
sented by the spawn, and the fructiiieative by tbc stem, 
with its cap and gills. The spawn may spread for 
yc.ira without bearing any fruit, ijui: fruit can never be 
produced witlioiii: spawn, Tlie sjiawn of fungi is gene- 
r:dly found on bodii's wliitli are di-caying, but not always ; 

Tiie ia|)idity witli nhich it pt'iictrates and the depth to 
which it enters, are ofton marvellous, ' Trunks of trees 
perfectly sound when felled, have been penetrated }sy 
apa,wa to within a few inches of theii centre by the end 

of the second year. The dry-rot, ao familiar in our timber 

and ship-yavdi:, i.i only :i apri'ies of fundus. In fir-btiilt 

Liull .hip. .T.otLr .pL:. (polyj^orus hybridas), Hoii.e- 
tiinca the dry-rot is in the timber of a house without its 
presence being perceptible otherwise than by the faint 
nckening odour which it causes. It derives its popular 
name from the fact of converting the wood attacked by 



Digitized by GoOgle 



sea ODTLIHBS OF CEYPTOOAMIC ONITY. 



it into D dry powdery mass, although both the v.'ood and 
the fungus are often sprinkled with largi; drops yf moia- 

"One of the moEt remarkable things about fungus 
iuvamon ia, tbat it seeme to pass through the closest and 
dfinaeat atruotuiieB, and to find its way where the air ia 
excluded. Thus fungi are found in the midst of potatoes, 
in. caritiea of the fruit of the tomato, and ev«n inside 
eggs. They are found, too, at all altitudes and depths ; 
on the summits of the Himalayas, 18,000 feet above the 
level of the sea, ajid aa deep as man can leiieh in the 
bowels of Uie OBrth. 

"A paraailacal fiingus of the genua rfiiwmojyAo vege- 
fstea in, deep mines, and ia remarkable for its alleged 
phoaphoresiii.'iife in 'invfi pliirt-s. This plant is said to 
grow in thf Ui .'ii ( i>,il-ii!![U'~ lu ,iv lln.'-.li'ii and to spread 
over roofs swi pJljirs :ini] otliL-i- pavl.T of the pits, where 
it emits a visible and soniutinies bright light ; while at 
«tber times it ia so aubdued, aa to resemble a soft mooo- 
light. It ia also s^d that the light increases with the 
temperature of the mines. 

"A notable peculiarity about the siowth of hiu^l is 

fields in «-lir.t ar^ enminui.ly ■ r.,,,-.-,',,,.... Some^ 

times these rings are of very ancient datt .ind attam 
enormous dimensions, distinctly Tiaible on a hiU-side 
from a long distance. These, it is believed, ongmatad 
from a single fungus, the growth of which renders the 
aoi! immcdiati'lv beneath iiniit fnr its repmduetion The 
spawn, hoM-cv.-r, Hprcinl-, nmurnl. iiiul ufst V0!ir ptodueea 

creases the diniensions ol the nug. It the epawn doea 
not spread on ail sides at first, an arc of a circle is pro- 
duced instead of a complete ling. 
"Enlarged acquuntance with this class of pluits haa 
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led to their discoreij in all mannet of (rtrsnge hi>bitat& 
They on moet SmpKa&j fbmid in putrescent logs of 

wood, damp wbUb, old cellar doors, wine vaulta, old cup- 

boorda, waaliliouaes, rejccWd clothing, etc. A fungus Las 
uvvii foiui.I in Uic insiJti of ii.^Lf of bread in Paris, 

a {,-Av lioLii^ Lihrc !,Mviiig llir ovl'ii. TIk^ f:ict pu^zkd the 
Aeiukmj- of Wiiii^Jic^j; ; but ufti;i- soiiii; riMi;i.rcii, it was 

ascertuintd tliat tlie spona of certain fungi will bear 
moist hunt equal to that of boiling water, without losing 
tiieir power of gertuination. The fungi have such powers 
of penetration and endurance that they frequently attack 
man's fruits and fields, and the loBS of a crop or even a 
harvest may depend npon the prevalence of thia neglected 
class of plants. 

" A fungiiB has twice made Ireland tremhle with fear. 
Seizing upon the tissues of the potato, its spawn attacks 
every portion of the phtnt, the tissues of the tuhets and 
the Stem as well as the leaves, mduem;^ a rapid and com- 
plete decay ; and no efieetual ri'medv .igainst tile evil 
has been yet di«!overe<b home ot ilio fungi which 
attack plants admit of ciisv I'Mnpatirm liy chemical suh- 
Btanees, as their spores will nrit. i;' J'tuiiLiite iifter bemg 
treated in this manner ; Imi oiiirr' .uIlilil oi ii;. rllii-ieiit 
remedy as yet discoveretl. 

"Both man and the lower animals ate subject to 
diseaseB caused by certain ^mgi. Silk-w»rmB suffer 
bom a di^^M called mnscaidine, bcm ita amverbng 
them into a substance resemblmg a kmd of pastile ; and 
at the time of their death from tliiu disease, tbey bave 
their tissues completelv travtTseil bv <h<: siu.wii ol tlie 
fungus. A partieular kmd ot luiigU5 is dei'uloiied on the 
body of a wasp m the li\ est Indies while the msect is 
flying about, and wittun a few hours grows so luge aa to 
wdgh the insect down to its destruclion. 

" All that we can infer with regard to the uses of this 
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Dumetous and irreaiatible tnbe of pjante is. that they are 
designed to h^teu the destruction of decaying substances. 
30 that the earth may not suffer long from the inciim- 
br.mee and mephitic influence of decaying bodies, and 
tliat out of ilit'ir I'omiuns may Bpnng up new soil as a 
homo for jiiissiTi^^ seeds, a new gionnd-woik for living 

" Several of lie fungi are useful in other ways, being 
edible and hi^y nutritive. The common mushroom 
and tbe truffle (boletus eduhs) are well known, but these 
are not the otdy edible species. Many other kmds exist: 
vbidh may yet furnish a considerable addition to out 
alinientary teaouroes." 

The four classes of cryptogajiiic plants afford a very 
int^^restinf! study for the natunilisiL but we must refer to 
special treatises fur i!pcej:U itifdrinatioii. A tew estracts 
from a review of the i IJ I Mi ra II us / \ol 
from the Page of Nature will convey a general idea of 
the vast importance of this organic realm in the presetit 
and past tiistoty of the eartli. 

"Time was when the entire surface of the earth was 
more bleak and lore than are now llin lofti.'st pe.nka of 

cano-fed, mephitic vapours that spread over the waste of 
earth and water. 

"The ctjptogamic plants are supposed to be coevals of 
the earlier zoophytes, and anterior by countless ages to 
the hup- anipliihia of the 'seoondaiy' geological period. 
1''i>r iiL'iv! lit' -A'^f^ before man appeared, these plants pre- 
piu't il rli<' I'.ivtli till' his Dse and eoavenicnce, being the 

earliest of soil-makers. 

"Acrogenaies. — Among the first land-plants that ap- 
peared ia act upon the dreaiy scene vaa, it is supposed, 
a species of lycopodium, closely allied to one of the corn- 
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nionest of ooi club-moaaeS. The period of its fiitrt appear- 
ance is computed to be coeval witb that of the fonoatiou 
of such roclts, as are known by the oampa of greywacke 
and clay-fl)iitc. 

also reorrangt the constitucuts of the i^avth's Burfaci: iuto 
BOW chemical combiuatioDa, ooudeuse caibou out of the 
eubonio acid gas which they absorb from &e atmosphere, 

and decompoae the water which they derive either from 
the ground or from tha \'ii])OMr of tin.' air. Vegi.'t:iblo 
matter is composed of cai'i in.., i' ;;;i~ts, nitrogei:, 
oxygen, and hydrogi'U, ■uLrlKi: m.iiiii^ portions of 

inorganie matter derivud fium Uk^ soil or rock on which 
tbev crrow. The increase nf nknts in hW.c. iind w<:\ff}it m 
mamljfdne to their absorption of the elements which tliey 
elaborate into their own tissues. Every t-enerstion of 
f h f 1 1 J t llf 1h 
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bon and iiberatiiisr o.wmu ; iiud. by deeomposina water, 
they also absorb hydrogen to libotato the oxygen, and 
thus enrich the air with oxygen required by ammals for 
healthy respiration. 

" No plants are so well fruarded in these functions as 
till! mosses. To them it matters not whether the tcm- 
liLTatuie be that of a thermal aprins (186" Fahrenheit). 
or that of a Helville island summer (35°), They may be 
buned for years under arctic glaciers, or dned for months 
in a botanist's herbarium ; yet give them warmth, molH- 
ture, sou, and the dry almost powdery filaments become 
green in a few houis, take root, and ia. dae eesBOn de- 
velops their delicate irnit veasels. 
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"One spof^ioa of moss peculiarly adapted to thrive in 
districts liable to CiccasLve drought, rolls ilaclf into a ball, 
and is carried immense; diKtancea by the winda. Conveyed 
to a moist place, it takea root, fruotifica, casta its seed 
abroad, and will be ready for a new aerial voyage when 
water again fails. Not being eaten by herbivorous ani- 
mals, nor ILaLlo to the attacks of beetles or other insecla, 
Bomc species of tlie moss tribe enjoying these iramunitiea 
have seen the rise and survived the decline of species 
after apecies of plants, ranking higher than themselvee in 
the botanists' classification of fosfdl plants, sabserving a 
leas permanent use, 

"The dnb-moBses of old sometdmea att^ied a height 
of eighty feet Th^ fbiestB once stretched almost unin- 
t«inipted]f from MeLville Island in the extreme north, to 
the Antardjc limits of the Southern Ocean, Tliej* seem 
to have lived in luxariant growth from the period of the 
clay-alate of the Silurian age, through the Devonian, up 
to their culminatdng point, in tlic giont coal period or 
earboniferons-age. ifcrc llu-y vst-A, in Ihc ornate mark- 
ings of their steins, any trci^ of tlic jin -^i iit day ; for the 
beautifully star-studdt-d and liL^urfd (^o^il-trccfi, such as 
tlie stigi-iiiiria, the sigillaria, and tlic lepiodeiidrii, are but 
tin! liumble mosaea at their acme of development. 

"The peat-beds, sometimes twenty feet thick, which 
occupy a tenth of all Ireland, and a considerable pait of 
the Highlands of Scotland, are mostly the remains of tile 
bog-moBS, or spkagmim. This species, sometimes growing 
to a length of six or seven feet in deep water, occupied 
shallow iuhiud lalii'S, n'liicli liy defrreea, through successive 
detay of tlic lower p;iL-ta of the moss, and the growth 
alone of more, were converted into quaking bogs, green 
with moss on the euriace, and filled beneath with the ac- 
cumnlationB of the decayed plants ; the whole in the lapse 
of ages consolidating it into peat^ ao uaefid as fuel, soil, 
and manure. 
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"From the astomshmg lozamnoe of fem-like plnnts 
allied to tlie mosses and the equiaetiuiui, especially at tho 
end of the coal era, and the tot.il absence of nay hi£;bly 
orgunised air-brenthintr ammiili. it Ijccnmr-? lii'flilv pio- 
biiblc that the atnio»| li I I l t i 

of tho eatly periods. ili^ii^i'K- lo.t.li'ii w.iAi < .ii'li.iiLir ;Lfnl 
gas, and whoUy unfit to be respired by uiiy ot the lughor 
vertelxata. 

" Some spedea of mosses are confined to certtun kinds 
of rocks, to special locahties, or to places within certain 
lines of equal temperature. The Alpine species are not 
foinul lower than the altitude of tlir^L^ tlioii^ami f'l-t 
above tlie level of the sea, on British moimtaius. Uu the 
I'yrenees, and on the Alps of SwitacrlauJ, they reach a 
height of eight thonsand feet Yet the same species 
clothe the plains of Lapland and the sea shore of the 
Arctic regions, both being isothermal with the mountain 
altitudes ju8t uieDtiooed. 

" All the Alpine plants foxmd on tlie .suiiiniits of our 
loftiest hills are Norwegian oi' Ai<:lic titecies. There is 
a genua of moss, called aplacLiium, fouud exclusively on 
the bleaching bones or other remaiuB of animals ; and 
this moss is said to be the only vegetable whose origin 
in contemporary with, oi posterior to, the creation of 
animals, with the exception of microscopio entophytes, 
growing within the bodies of men and the lower aniroals. 
Some mosses are confined to calcareous soil, some to 
granite, others to beds of micaceous schist. Wherever 
they grow they abstj^act moisture from the air, besides 
condcnsbg carbon, and prepare tJiC soil for tie growth of 
higher orders of plants, which serve the wants of animals, 

"The sporules, or minute seeds of mosses, are encased 
in capsules, and elevated on stems. At the orifice of 
each capsule, there is a fringe of dedicate teeth or fila- 
ments, which are so highly hygrometrical as to close in- 
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stirotly if breathed npoa In warm dry air they will 
again unlock their clasps. These cUia or- teeth of the 
seed capsules arc always in even numhera ; and when 
they occur in lows. ihc iiimi)>or3 are aKvnva four, eight. 
ustecD tl I p 

gtesaion T i I I I htt ^ 

cap. and has aiiotiier ovur this, rtsuinbling an ola- 
&8hiQncd nightcap. These fall off when the spores are 
ripe, and the seed vesael tben beuda itself end pouts out 
its treasures to the ^vind, aa seeds might be ponied from 

" Liverworts are the hardiest of their class. They have 
no seed vessels, like the urn mosses, but they have fils- 
mcnta mingled with the yellow mass of their Heeda, which 
by a jorkiiig motion, probably of hygromctric origio, 
cxpt'l lln; ripiMK'd S(;i;(ls with muc;h forci'. Tht«e plants 
aru KO small in some species as to bo hardly visible ; 
while some of the club mosses, at the present day, attain 
the height of trees in New Zealand. 

"The organs of fructification in mosses are sexual, 
aiongh flowerlesa. The antheridiii and pistilidia. analo- 
gous to stariu'ii.-i !Ui(l ]H''uh m tlowciiriL' |il;int,s, arow 
upon the Iravrn, m-nr liu' m'.-iI (.alij^uli iilui'Ii lllrv vi- 
vify Th I kill 1 
of whicli the mole is tbund only in Europe and the 
female m America, and yet they propagate their species 
with as much fiuality as if they grew side by side in the 

Ih I , II tl />/ 



mossi's. Hre trupli^yed with alum, in the Ilial,lan<l3 of 
Scotland, aa a mordant m dyeing tartans, and the moss 
IB also used alone to impart a blue tint. The seeds of 
these Qiosaus are vuty mflammablc. and. being ignited, are 
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blown through tubes at theatras to imitate lightoing. In 
L^and, mosses are sometimes used to prepnre couches, 
and SB WMppen for new bom babes. They cannot be 
considored of great importance in modem uses ; bnt they 
Imvc been highly important in past ages, in forming vast 
Leila of peat, and in preparing the earth as an abode for 
higher mcca, 

"Liche>iali:t:. — The lichens hnve. pei-haps, a more exton- 
sive riLiigt than mosses. Tliey cling in (iarli green, yellow, 
BT brown [witches to the bare summits of high mountains, 
and remain immovable through the storms of numI>erlesB 
winteis. Thcj alone of living Ibinga ore found on tlutt 
great antarctic glacial ridge which bars tha southern pole 
to the extent of some four hundred miles. They are 
also found in tropical climes, though unable, as in deso- 
late regions, to comimtc tor place with the higher foniis 
ot vegetation. Ihcrc are no pknts so alow of growth, so 

warmth and soil, as the lichens, A plant of this class, 
that was watched by an observer over a period of more 
than twenty-five years, undcm'cnt iio inTceptibli^ eliango 
during that time. From (lie emitiiun-ii- c.xli'nl of (liive 
slow- lived plants along the iiil;.'. - of dihi.li:' ::i -, .in.l IVhili 
their poflition covering tlu' m-Mw liy llu.Lii^ij; ice- 

bergs npon these mountain tops iluiiiig the ghici^J pe- 
riod, tt is snpposed tbat individual lichens now living are 
BO uicient that no geologist would ventnre to limit tbeir 
(tgo to tbouaanda of years. 

"Allhough lower in the .scale of organisation than 

hi La[>l;iinl liwy furnish llie only fcoil of thu reindi'er, 
which ia of moi'o imporlanee to the natives than other 
animals to any other r?ice of men. Lichens are also 
TaluaUe iu commerce, as colouring matter used in dyeing 
stnfl^ of variouH kinds. Orchil is prepared &om a spcdea 
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of liciien fouiwl, in its highest perfection, in the Cape 
Verde Isl.inib, aad Kold iit the rate of £200 a ton. An 
infi^rior kind is found in many other places, but does not 
Bell for more than £30 a ton. Litmus is made from 
OTctiil, and generallj used as a test for addit; in taa- 
Ijtical cltemialxj'. The cudbear, a lichen indigenoos in 
oar own ieland, aSbrds a dye equal t« tbat of orchil The 
common yellow wall lichen yields a colonring matter 
identical with that of rhubarb, and answrrs tin a cheap 
anbstitute tea tiie expensive foreign litmus. Lieheni 
also pofiscsa, in common with clarifie<1 lard, the remark- 
able property of absorbing niid retaining odours, and Bra 
therefore, allliongh generally Hcentlesi; tbemselTea, much 
used as a base in many perfuniea, Tlicy aljound in oxalic 
acid, which seems to be to tlicm ivhat I'arl oiiic .nr'id i.^ to 
coriik and oalrai'(.'OU3 shells. Min-li 'i i iitid of 

commerce is derived from licliens. 

" Iceland moas, as the liehen cettaria islandica is called, 
growB abundantly on tlie lava of the western coast of 
Iceland. It is caiefiilly collected the natives once in 
tiiree years, to be ground and used as we nse flour, after 
having first dejuivcd it of a bitter prineiple by macerating 

the war between Persia and Euesia, there was a famine 
in Oroomiah, aouth-west of the Caspian Sea. One day, 
during a Tiolent wind, the snrfiiee of ths countiy waa 
covered with a lichen, which fell in showers from the sky. 
The sheep immediately devoured it, mid that suggested 
to tlie inhabitants tlie idcii oC icdi;. ii.._' li vurA and 
maiiiiig bread of it, iviiii li \wis I'duun Id pjd.il.dile and 
nutritious. During the siege of Ih iiit, more recently, the 
papers mentioned a hail of manna, which fell upon the 
city and served as food for the inhabitants. SsTeral in- 
stances are recorded of this lichen, which grawa to the 
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aize of a pea, nnattactied to the soil, being conveyed to 
great distances by strong winds, and showered down 
upon the earth. 

"One inimb' f^pvi,., of Mien, tlu; Icprima tolithiis. 

tke blood tluit dropped fiuiu lliv Jl,-!,.1 cf St. WiuilVnl tliu 
Martyr. Some Eehcca slio most brauitifullv miukcil hy 
little coloured hues nnd p.iti^lits rifsi-inbliEt; Anibic or 
Chaldaic characters. Liclioiia supposed to be miunoua 
to the trunks and branches of trees, which they warmly 
ciotne againsi tue Bcarcmng winds ot winter, tnroiigiioiit 
whole forests in some regions, are really a great protec- 
tion to them ; for although they are attached by slender 
roots to the bark of the trees, they derive their sustenance 
almost entirely from the moisture and the gases of the 
atmosphere. A3 to the lime with which oxalic acid is 
found combined in lichens, it may be derived &om cal- 
careous dust ; uid aa osalio acid is but carbonic acid de- 
prived of a fourth of its osygen, that is certainly obtained 
from the air, 

" AIgale/.—rh^. fiz-ili-Wiitcr :{listr are lo«-er in tlie scale 

the surface of the stsigii.nit pool, is found, wlien examined 
under the microscope, to coBsist of delicate filaments 
cKxBing and int^riadng in all directions. Theee filamenta 

are transparent tubes containing the fructification, con- 

flsfhirr of miinilo ^rern cAU or ■ciidoi^iimme'. When two 

from the side of tiic other. The two ends unite, and the 
interval between, the plants is thus bridged over by a 
ttansverse tube. The eudochrome of the one cell liien 
psffles through the communication thus formed into the 
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Other, and tlie contcnla become mioglod in a round mass, 
to form tilt.' Bpcds or spores wlucli reproduce the species. 

"Another instance of apparent voluntary motion in the 
algie, ia presented by the oscilktorice, whose filaments 
osdllal« violentlj, however much removed from every 
known cause of agitating impulse. One spedes of this 
alga is found in blue mould-like patches on the damp 
walls inside some clinrelies in Suffolk. Another variety 
abounds on the Hinuihiyiis nt nn i lcvatiMi of 1R,(I00 feet. 
The decaying jiV.mt^ of some vaiii ties givu out a poison- 
ous smell of aulpiiurtttcd hydrogen. Few of the algce ar« 
long-lived a-s individuals, their cycle of existence being 
limited in some cases to a few dqrs, and ie seldom pro- 
longed beyond a year. 

"For widcne.^5 of di^tribiitinn, multitude, and impor- 
tant share of work ill n r .II ' ■ u -; ' ■ Mlory, there is no 
tribe to compare Willi ilir iIl.lIihii.ici ;i; or brittle-worla. 
The calcareous and siliceuuB coveiinga of these microsco- 
pic atoms cover the bed of nearly every ocean, Bea, lake, 
river, and stream upon the gh>be. A dab of mud from 
the fops of the highest British mountains may contain 
millions of these remains, and immi-mi.s ^^prn^s h.ive 
i«(n ddc tcl U ri ri i (i lli.' iV,-, r,f 
adheriuET to the roots of some >.-xmc pi.ii^i.-. Fiou: tlie 
ley barriers of the Antarctic Ocean to the limits of dis- 
covery at the north pole, diatoms abound. TheYoUowSea 
owes its colour to the prevalence of these living atoms, 
which also give decided tints to other vast ocean tracts, 
while their foa.?il exuviiE constitute entire Htrata in some 
port n, f tLi irth (lu t It is rcmaikable that some 
of tint oldest fos.til diatoms .ire nf cvii^ling fyt-ck'S. We 
have seen that certiiin mosses and lielioiia arc of much 
greater antiquity than any known species of higher or- 
ganisation, and at the bottom of the scale in this lowest 
class of the cryptogamic realm, we find the families to be 
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Ktill more persist<^t. A kind of clay called caonac, eoa- 
smting almost eiitiitly of diatoms, is eaten by the natives 
of Guinea : they constitute the unetuous clay eaten by 
the Ot«inace on the shores of the Otonoco and tbe Meta. 
Chinese ausals are Btad to contain aceountB of 'foBstl 
Qour' eaten by the poor in times of iicatcity, as the 'berg- 
meal' ia eaten by the Swedish Laplander : and both oon- 
siat of the fousils of these microacopic algfe. The meer- 
Kcliaiim of Tiu'kcy, and the polishing slate of Berlin, 
contain millioua of fossil diatoms in every cubic inch. 
Certain species of the diatom are peculiar to the ocean : 
some to riv^i others to freah-water lakes, or to the 
IwA. The geologist may thus, aided by t&e microscope, 
in many instances determine the manner of fonnation in 
ancient strata by the speciea of diatomaceje wiiieh tlicy 

calcareous or ailiciouB matter from the suiToiiiidini; ele- 
ments in which they live, is not explained. Their subtle 
chemistty is beyond tlie ken of human chemist." 



Cl".^sc3 and atic Slrafa.—Tho at- 

mospheric realm may first be divided into Hcverol dis- 
tinct classes; i.e.. a pnmsiy synorganic class of strata, 
in which animal and vegetable life can be maintained ; 
and three seconuary i;iasiiiai wiiitii are quite unfit for life 
of any kind. The synorganic strata extend to a height 
of some five miles or more in equatorial regions, and 
descend to the level of the sea in Arctic regiona. The 
strictly polai atmosphere is quite unfit for life, and forms 
the first azoic dan of strata, l^e next azoic clau is that 
immediately above the syno^janic class in equatmial and 
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temperate latitudes, and tliia is mainly the region of 
meteoric plieiiomeniu TliG clouds, however, cannot ascend 
to lieighta exceeding thirty miles, it is believed, while the 
atmosphere itself ottaiua a height of fifty or sevenly 
miles. The highest regions form a third class, then, of 
azoic strata. 

As little, or nothing, is known of the peculiar stmotiira 
of the .itmnsphcre in the secondary classes, beyond tile 
fict of bi'iiig unfit for animal and vegetable life, we cw>- 
not analyse them ils li e do the secondary claBeea of other 
realms ; and therefore we shall briefly notice the eynor- 
ganic cIbss alone. 

Chemically analysed, tiie elemental Btmcture of the air 
may be much the same at all the altitudes where animals 
and plants can live and thrive ; but there are differences 
of conslitution in cai'li strata, wliicli lit tliem respectively 
for certain kiuds of life, and unfit them for other kinds. 
CerbuQ animals or plants alone can live and thrive in the 
hifrhest Alpine r^ons or the coldest Arctic latitudes. A 
different range of lalatnde and altitude u fit for other 
tnbes of animals and plants : while lowet Strata suit a 
rliffrrcut pet of ori/ainsins : nnd the lowest are moat 

n i 11 t lit those of higher 

ni-a-d. We iiuiv lust ilivule tin; atmospheric strata, 
thereforo. aecoi'ding to the limits suitable to difierent 
kmds of buna and fiora, takmg isothermal Imes of de- 
marcation as the boundanes of eacL The snow Ime 
altitudes of equatonal regions and of Arctic latitudes. 
i ( I I t 1 1 I f t up nte 

r.Lj:..nv ;,.L.: ]■ - i.-,.tin n,uil dlihulc at llie cqimtor, a 

I III 1 t 1 I 

responding aliitiidcs wilhm the tropics, a thu-d; auJ those 
of the tropics tliemselveB, a fourth. 

There ate also different ezpositions in each latitude and 
altitude wMoh are iaToncable to one federataoit of fibona 
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and don, anil not to otiieN. These ma; be exceptiDniilly 
waim in Atcbc latitudes, or ezc^itioiiallf cool in eqaa- 
tonal latitades and longitudes. The most general dia- 



I 1 1 It t t ! 1 1 t IB 

It 1 11 h th 1 t h h h 

ractonae the Australasian, the South Afnciin, and the 
South Amenciiu coutinents. in equal latitudes. 

Four goiuTid distinctionB of climate are described in 
Koitli JoLnstoiic's Physical Geography.- and these are 
designated ns- - ■ lat. in the northern hemisphere, the cli- 
mate of mosses and berries : 2nd. that of Ewropean 
grains and forest trees : 3rd. that of Ewopmu and 
tropieal grams and JrtiJts : i&, that of tropirxd grams, 
palms, and bananas. ' These may easily be earned iai- 
ther in a scale of nnturnl rlelimitatioDa. Two leading 

1 1 1 1 I t 1 1 d th t 

t I I 1 I bl 1 d 

t I i tabl t d t 

fert-nt f^Jcratious of flora anil fauna There are torrid, 
ardent, and tropical regions withm the HO-called tropics : 
and thoK are gmtal. tempenUe. vanable. and Jrtgid 
clunateB. in the eatra-tropical latitudes and altitudes. 
Th R tl m t t 1 dl f 1 ]-pl 

meiited by inoseuktoir region.., iu-,.ulr,r I .■„■... ■,|i,u.te 
t 1 11 11 111 I i 

the Umita of the torrid zone, and also anient and tropical 
expositions beyond the limits of these zones. There are 
dunates which are intermediate between the fhgid and 
the vanable, and also between the :variBble and die tem- 

TZ 
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porate. From temperate to genial there is no mtor- 
mcdiate Et«p : aud thus we have a, natural ecalu of twelve 
atmoBpheric zones and climates, parallel with tlie chief 
nittural orders and alliances of other realms. It is the 
adaptatioD of these different zones of latitude and altdtude 
to diffecent fedeiations of ^ina and flora, which consti- 
tutes at once the hasis of distinction in the structural cha- 
racteristics and the functional uses of synorganic climes. 

FtinctioTUil Factors of each Special Region.— The con- 
stitution and fiinctionB of the air in every clime, run 
parallel with the structure and functionB of an individual 
oiganiam in ai^ class or species. In every animEil there 
are digestive, vasoidar, and reproductive ^/ftemi, as well 
aa cutaneous, mtisotdar, osseous, and nervous si/stems. 
ThvM' U-i-ms mu^t Ic triiii'ilatfLl inio oilicia before we can 

BCi'vea in atniosphetic regiona ; but, as the skin is a limi- 
uaive factor, the muscles an otdSatim factor. tJie bones 
a reuatve factor, the nerves an dectro^telegraphio factor 
in the animal orsanism ; so we may find limitative, oscil- 
lative. reaiBtivc. and electric factors la every special re- 
gion of the atmosphere. The genetic system of an ani- 
mal is i-ep,-o(hictivc, the digestive system is assimilative. 
the vascular system is cxTOulaiive : and coirespondmg 
factors may be found in every inorganic realm. In all 
the r^pons of the air we may ohserve circulation, com- 
mineling ingestion, and regeneration ; electnc tension, 
t 11 II t It an i Y iJ 1 mita 

I U 1 1 1 n t ] 1 13 

\ 1 t t f 1 ) 1 1 al 

organism, they bulong to every order and alhance of an 
organic realm : and so of moiganic lealms, the same 
special lactors Deiong to tne most limitea regions ana tne 
most eztensive ames. 
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In addition to the general distinclions of ioiics :ini\ 
latitudoa which are more or le.iB |nriiiainii(, muy 
notice tbo eireulatioc of atmoBpljcrU', i^urn xitii iji limiiu- 
rous directions, the alimoututiou and depuration, as it 
were, of each latitude, by the introduction of fresh air, 
and the removal of stale air ; not t* mention the loea of 
oxygen by the respiration of animals, and ihe gain of 
wtjgen by tiutt of plants, inTolving as they do the che- 
mical deadi and legeneratdon of a certain amount of at- 
mospheric ail in all tliese operations where life exists and 
air is decomposed. 

There are diicom positions of atmospherie air where 
oxygen ia separated from nitrogen in all the realoiB, and 
reproductions of atmospheric air when oxygen and nitro- 
gen are recombined in due proportions. There ate inges- 
tions of fresh air &om polar and other latitudes into the 
synorganic strata, by means of upward and downward 
currents; and there arc trimfliitiom of frcHli air by lateral 
currents in the same ulii'-Lnii'- iiiid I.Lliiudf,. Wc may, 
therefore, rccuguiac tlic hu\i^ nt' <ml-r aijd number in a 
scale of structural and funttiooal chameteriatics in both 
inorganic and organic realms. Circulation, ingestjou, and 
genesis occur in evei; region of the air ; and wbere free 
oxygen is in excess the region may be compared witJi 
one sex, while air surcbaiged with free nitrogen may be 
compaieil with the opposite scr ; the union of two such 
local masses giving birth to acombination of oxygen with 
nitrogen, to reproduce the atmospheric species. 

If this comparison be legitimate, we have the natural 
parallel of sexes in the local regions of the air, and a 
complete scale .of functions in the factors of each region. 
The special connectdves are the simple gases oxygen, ni- 
trogen, and hydrogen, floating uncomLincd iu every 
localily. Where these are combined witli otiier elements 
to form caibonic add and ammonia, they belong to the 
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plnvie] realm- and no longer serve aa connective dements 
of tbs proper atmosphere. 

We have, then, m every special region of the air. how- 
ev r li 1 n m I In 

in r °com I n flo n n tl 

connective tieauea permeate the organs of an anim;i,i or 
pknt InoBcuIatorv factors mav also be dcfiacu in pa- 
rallel with the vibratorv, the nidiatory, and othtr fiicEors 
of organic nature, but these being fiiintlv marked may bo 
omitted in a general outline. 

From the scale of individual factors and functions m 
local mosses of the air. wo may return to that of general 
zones and classes : the laws of order and degrees being 
manifest alike in collective and lu local masses of the 
atmosphene I'eidm. as m the individual and collective or- 
gamsma of other realms. In every class of atmosphene 
zones there are two hemispheres, austral and boreal, in 
contrast with each other as polar opposites, although 
identical in form and character. The direct parallel be- 
twrc]i tin' licmifiplifres of any realm and those of an 
m'iiMini.il •■r^;uiL-iii 13 thut of piililt development: the 
dM|.iiiiisin huii-j; tlie tijuator ot the human body, while 
tlie cr;innini and the pelvis arc the polar extremiti^ 
In boical .inimals the creuum js often more developed 
than the pelvis : whde m austral types, snch as the kan- 
garoo, llic pelvic regions are much more developed than 

of the natural zones m either hemisphere la a simpler 
question, and one more easily dealt with. 
Faun^ aitd Flora of different Zones. — It is not wilhm 
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the reach of our kmited knowledge of the (Uffenmt flora 
of each zone, to determme accurately what tire the moat 

characteristic fruita and srams nl evrv climo. liut a 

ginn;r!i] jippmsimalion will ^niiv,- lnr oui- prc^i^iit purpose. 



the tomd zonea : piuc-appli^a and b:i.ii:mu3 of the ardent 
aouea ; cotton, mdigo, and sugar of t^e tropical zones. 
Uany other kinds of plants and fimte are commoii m 

theae latitades, and some may be more characteristically 
ijidigpnoua to them respectively than tliose hero mfsn- 
tioncd : but an indication of tlicir climatic pccnliimtii^s 
is aJI we seek for. Tin; oivm^c grovva mo^L ii;iUiv:.llv in 
a senial climate : tlic pc;it:li. the ahnond. Ilie oHvc. and 

i\LriiblL hmiL IjLiii i ami inn m i tiij,l/iu, 
Barley, oats, and rye are fuund in cliniiitea intermediate 
between the frigid and the variiiblc ; cbeatnuts and oaks 
between the variable and the temperate ; rice is abundant 
in genial and anbtropicaJ regions ; coffee and date palms 
in snbardent regions ; cinnamon and bread fruit in sub- 
torrid climes. 

Inland and insular positions, along wil.li miiiU'roua 
other cireumatancea and conditions, give various direc- 
tions to isothermal lines ; and the study of climatology, aa 
a special science, is necessary to complete the outlines here 
suggested. 

LoTigitudinal Distinctions. — The subdivisions of each 



lal climate are divei-^ilu'd hy lon3itndc : the Asian 



our globe. Asia and Australasia belong to the first ; 
Europe and Aihca to the second ; North and South Ame- 
rica to the thud : the Nortb and Sontli Pacific Ocean, 
mth Its niunerouB lalands and Nev Zealand, belong to 



iM.p 1 .nl I 



of 
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the fourth. Tin natural products of the Hoven geucr.il 
and tlio five inoBCulatozy zonea. arc more or Icsa diffcniiit 
in each of these ctmlinal longitudes : and a thorough in- 
vesti^tion of phyaical geography aud climatology will 
ahow the diffei-encKS between the peculiar charactenstica 
of each definite zone and longitude m the two contrasted 
hemispheres. We need not dwell on these details, but 
give at once an outline of the natural idbouees and oraera, 
aeries aud groups of atmos^enc nouus and ebuiatee. as 
adapted to the nees of all otlier epicosmie redn^.s. a[id 
more especiaUy to the vanooa proaucra oi tne vegetauie 
kingdom ; oheem'ng, however, Qa.t latitudes and altitudes 
are couvortdble tenui in climatology. 

AUitvdinat Distinction*. — lu a chain of snow-capped 
mountains, attaining to the height of some five mdes, 
under the equator, we may find all the climates of the 
globe, proceeding upwards from the tomd level of the 
Eea to the frigid regions of the snow. Proceeding pole- 
warda. north or south of the equator, Bt the leTel of the 
sea, we travel likewise from the torrid to the ardent, the 
tropical, the ffejiial. the temperate, the variable, and the 
fn 1 Ht 1 u, n 11 h tli( Anti, md tli^ Polar 

11 p -liut .Mil , iitli 111 ^ ob- 
ta 1 t iivi;lliiig filtywards m altitude!! uiidcr the 
equator, or polewards in latitudes trom the equator. 

Diilributum of Plamtt. — On this queatton the reader 
may find some excellent remarks in Mrs. Somerville'a 
work on The Connection of the Physical Sciences, sect 
xxvi, " The gradual decrease of teiiqierature in tlie air 
and in llic ciinii !n .u tin .^a ,ii r 1 . [I,. ; . K he oli 
serves, "is dwu-k- iiidic;itcd l,y its iiilh.nici^ on vegeta- 
tion. In the valleys of the tomd zone, wliere the mean 
annual temperature is very high, and where iJiore ia 
abundance of light and moisture, nature adorns the soil 
with all the luxuriance of perennial aummer. The palm, 
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the bombax ceiba, and a variety of magnificent tfeea, 
tower to the heiglit of one hundred Had fifty or two 

hundred feet above the banana, the baroboo, the arbo- 
rescent fern, and numberless other Iropic;.! proiliictionB, 

vegutatioii gradu^iHy diminishes with tiie temperature ; 
the splendour of the tropical forest is ancceeded bj the 
tenons of the rise and the dive ; these, again, yield to 
the verdant meadows of more temperate climes ; then 

follou- the bird, ^n,l (lie pine, wliich probably owe their 

ii. i i v kiL'b lalitiiiks more to the warmth of 

tlir mil] iIi.ijl L.i IIl.iI oI tiju iur. But even tliege enduring 
plants biscume iln'jirfish Hhrubs, till a veniant carpet of 
mosaea and hchena, enamelted with flowers, exhibits the 
hat Eugn of vegetable life during the short but fervid 
summers at the Arctic regions. Such is the effect of 
cohl imil dimiTiishcd llubl on the veffelalilc kingdom, 
till- niucibri- ot .-iiiiTierf lthwuli; i.inler the equator 

"By far the greater iiumlx.T o± tlio known spucics of 
plants are indigenous in equatorial America ; Europe con- 
tains about ludf the number; Asia, with its islands, 
somewhat less than Europe; Austialia, with the islands 
in the Pacific, still tesa; tmd in ASnest tliere are fewer 
known vegetable pioductiona tJuin in any part of tlie globe 
of equal extent, for that rich and luzuiiant region disco- 
vered by Dr. Livingstone has yet to be explored boteni- 
cally. Very fow social plants, such as grasses and heaths, 
that cover large tracts of land, are t« be found between 
the tropics, except on the sea-coasts and elevated plains. 
Some excepliMiB to thia, however, are to be met with in 
the jungles of the I>ecoan,ete. In the equatorial redone, 
wh^ the heat is always greats the diatribution of phmts 
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lii'DritKiH iiiion nil! miiiii juitiivM i.i'miiiTinirc; whereas in 
leiiHKiniie Miurfi uii: iiinU'iiiiiiiiiii i^i ii iri^lutcd, iu some 
(ii'LTiir. iiv I.IK! HiiiiiEii'T iii'iiL. oiiiiK' iiinnts require st 
mil 1 1 11! Ill 'III III iiiii<!'rr>iiiiiiii:viii:i'. iiiiieri iioiiiisb most where 
the extremes of heat and cold arc ^eater. The rauge of 
wheat ia very j/reat. It may be cultivated aa far north 
nal hi fl Ibt htrrl Kone 

low an filovalion of 4,500 
from (:subi;ranc!(; of Vege- 
tation: nor will lE ripen generally above the height of 
12.000 feet. In Thibet it npena at a Btill greater eleva- 
tion. Colonel Sykes states that, in the Deoean, wheat 
tbiires as low aa 1.800 feet above the eeo. The best 
wines Me prmlnced between the thirtieth and forty-fifth 
degreeaofiioL-ilihitiUi.l,'. "With roswd to the vegetable 
h I I I Ittlttlasfaias tem- 

perature i.-i eoiieeiLiril In jisi'eiidiDP the mountains of 
the tomd zone, tlic i-icbueii! of tlie tropical vegetation 
dimmiahea with the hoipbt : a sueceaaion of plants similar 
to. though not idccticiil with, those found iu iatitudiis of 
1 1 J k 1 1 tl l-ifty 

f t 1 1 I I ill 1 II rub^ 

d;«l 

I I I 1 I I I 1 1 e are 

b i I 1 1 d t t f m I es of 

plants. The first is the region of vioes, the next that of 
laurels. These are followed by the rcgum of pmes, the 
region of heaths, and that of grass; the whole covering 
th II ftl p ktl I t t fU Ofott 

li I 1 1 I I 

L 1 1 1 1 i 1 1 1 from 

tbo frozen shores ol iha pokr circles to the buriimg regions 
of the torrid zone, possesses a flora peculiarly its own. 
The whole globe has been divided by physical googn^hers 
into various botanical districts diflering almost enUrely 
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in tli«r specific vegetable prodnctiona, the Hmits of which 
ore most decided when thej are separated . by a wide 
espanee of ocean, mountain chaina, sandy ileaerts, aalt 
plains, or internal seaa, A coDsiilcr^Llili; iukhIh']- of phmLsi 
are common to tlio iiocthcm region^ of A.-i^;. iiml 
America, where tlie contmauts almost imiti' ; Ijut in 
approaching the south, the floras of tbcae throe great divi- 
sions of the globe difier more and more, oven in the same 
parallels of latitude ; which sheiro that temperature alone 
is not the cause of the almost complete diversity of species 
that everywhere prevails. The fiorfia of Cliina, Siberia 
Tartary, of the European di^liict intludiiig toiihiil Eutojic 
and the coast of the ^leditmaiiean, ami llie oiiental 
region comprising the countries round the Bliick and Cas- 
pian seas, all differ in specific character. Oidy twenty- 
four species were found by MM. Humboldt and Eonpland 
in equinoxial America, identical with those of the old 
world ; and Dr. Eobort IJrown not only found that a ])ecu- 
liar vegi'tiition exists in Australia, between tlie thirty-tliird 
and tiiirty-fifth parallels of south latitndo, but thit at tlic 
eastern and wcatcrn extremities of liu ao ]>nrallels not one 
8])ecie9 is common to bolli, iiud tint ei rtidn genera also 
are almost entirely confined to tliefie i^jiots. The number 
of spoeies common to Australia anil Europe are only 16G 
out of 4,100, and probably some of these have been con- 
veyed thither by the colcHusts; but the greater pait of 
that continent is still unexplored. However, this propor- 
tion exceeds what has been hitherto observed in southern 
AlVirM, ,iiLi| tlie pm] 10 ft inn of European species in equi- 

M'lii- spi I'lul .IrL.iil.- uu all ijue^tions may be 

found in standard works of botsLny a.nd physical geo- 
graphy; bat these are sufficient for a general outline of 
atmospheiic zones of latitude and longitude adapted to 
particular fcderataons of &una and flora in each fecial 
region. 
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Oroakio Uiimr of Aouosphbeio Realu. — ^We can- 
not speak of duB wilb mj certaiiily. All we can do is to 

Bhew that tbere are three clasees of azoic Etrate quite unfit 
for animal and vpgotaliln lifp, nitliougli tlip gcrma of aoi- 

w^iflcil ovcT iniiiiuiisc ari.'iirt of i;2):i(^(^, ami lin^iily dopositeil 
in distant climes of sea and land. No organic life is 
known above the height of six miles in our atmosphere. 
The class of strata between the life-linut and the doud- 

limit ia an azoic chss differentiated by degrees of funo- 

tioiiiil i^iuTin' ill mclciiric phonomma of various kinds. 

the computed liitiit of tlir atLnosijIirrif; occ^m, supposed to 
average a height of fifty miles. Beyond tlio appearance 
of northern lights in our hemisphere, and similar plieno- 
mena in the austr;d hcmisphfrc, above these highest 
strata, or within tlmir hruiifi, nothing ia known of the 
fuiietional poi^iiliMritiesof tiic diifiTeut strata in this auro- 
ral class of riKoTc atmo.-iplii're. Wo cannot iiiialy^e the 
Biicoos^iive .strata of thi^ cliiss, or indiw.to tlidr d'ifTitrent 
i^liarai:t<Ts ami uses. The strictly polar class of axoic 
atiiKijiplii'ic (^xtoiids from the poles to the incipient limits 
of tiie arctic and antarctic circles, where animal and vege- 
table hfe begin in their lowest forms. This class may not 
include more than ten or twelve degrees of latitude ; for 
certain forms of life are found in the highest arotio 
regions. We cannot, however, suppose that either animal 
or vegetable life extends to the very poles theroselves. 

What may be the special characters and uses of con- 
centric strata from the Arctic limits of 80" to the Polar 
limits of 90° we cannot divine. There arc, however, three 
azoic classes of atxnospheie, and several alliances in each 
of diese ; but what the natnre and the uses of these 
difEerent stxata in each azxaa class may we leave to 
future obseivatiou and indaction. 
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In the Romance of Naturcd Htslory, by Plulip Henry 
Goasc, there ore many mtereatmg facta recorded of or- 
ganic life m different latitudes, and some of those ob- 
served within the hmits of the Arctic region, bordering 
on tlie Polar circlu. are very curuniB ; while others tell 
of lifu aniidst extreme conditumB of heat, irhioh are 
Mjuoliy astonishing. " Sir Thomas Ackland found bean- 
tiiid flowers, and a thicket of dwarf birdi and oaier, with 
luo^gca. lichens, and a variety of emull lierbaecous plants 
upon the snow-covered sides of the tnifer of the doimnnt 
volcano behneehatten, the highest niimtil^iiu m Norway 
and Mr. A&mson, m the valley uf tJit: l.l^ii^k Irkuut, in 
Eastern Siberia, saw lai^e poplar trcLs. in lull Ir^l. grow- 
ing throufib a bed of ice and snov.- lidly ttt^'ulv-iive feet 
ji tl W 11 tr sll1dtlnl^ ill il t i list nee 
I 1 tl 1 I n H - tl It tor til t d-t Hi.. 

Ill 11 h 1 n Ih « 1 r but \Mlb tbiB 

exception, all around was hard frost. On the other hand, 
Humboldt has recorded that when he visited tbe hot 
springs of Venezuela, Uie temperature of whidi is 191° 
Fahrenheit, the vegetation around seemed to rejoice m 
the heat, bebi- iiniisiiiiHv li.xiinant. tlio mlmo.^iis and fig 

on tliu I'aijitic Coast ot t^outli Aiui'nca bdiciia grow 
abninlLiiitly on tbc surface of the hot sand, entusly nn- 
attiiclied by any raot ; while in the Karroea of Soath 
Africa, ncailv us and ss tbe Sahara itself, succulent plaatH, 
such as eupborbias, Htapelias, mcsembryantherauma, eras- 
sulas, and aloes grow in considerable abundance, each 
plant maintaining its hold upon the sand by the weak 
support of a single slender, wiiy root, and probably fed, 
like the lichens of the 8outh American deserts, almost 
entirely from the atmosphere and the dew. These Kar- 
roea also produce plants with Btalks no diickei than a 
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crou- 3 quill, but witli tiiliiT root na Inrgc as a man a licad, 
and filled ivith a liquid dctmiid l.y iLc natives a dLdici- 
ousiy tool and rfiii^^liing drink. 

"Wonderful as it is to find living ammala in strong 
bnne, in nearly boiling water, m aoorchmg hot sand, or 
amidst perpetual froBti the unmense diBtancea which mi- 
nute and delicate creatures can travel through the nir 

frequently faJIri in sucli quautitieii aa to hurt people s 
oyes, and soil eveij thing on board ship, ib ibund upon 
ezaminatioQ to consist almost entirely of bniig infiisone. 

These arc tnown to come from slioro. being mostly of a 

tin. liiiniitriD vihi.h tiiMllin liu. Jh i^i 1 iiUd 
as remarkaljlc for raising clouds ot dust very high into the 
air. It tins supposition be correct, there are instances on 
record in which these clouds of infusoria must have tra- 

mI\ 1 ll 1 LSI M t <U huuil d lillll 1 ^111 dl L_MJ tllLj, 

mil. (1 iiiill, , I ill i, I It iijLi t l,u ™mr iiidiitT 

NearL^r shore. butterfiieF; are sometimes observed in enor- 
mous liiuUitudea. About ten mdea from the mouth of 
the river La Plato, Mr, Darwin eaw a flock so nnmerous 
and extensive that the telescope could discover no spot 
free &om them, and the seamen said it was *Bnowing 
bntterflica.' 

" Lizards and beetles abound in the buming sands of 
the Sahan desert ; eels exist in the hot springs of Aix, 
the temperature of which is 113" Fahrenheit Hum- 
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Bteain and water, oalv uvo aegrees below the boJing 

^er aeaBon than that of winter, hop about upon the 

Arctic regions, Eoss observed a range of cliffs which for 
( fcht n PI to bt hu „ t r 0 1 h t! 
apr r n I t the tl h th h f 

■» re c r t h ] jtl f t 1 c t 

oalcukbie m j f 1 1 „ Ic h d to tl 
of a minute but highly organised animal, also fouud 

Fron tl I F ^ I nf ^ n c 1 f n 



.,«opmrfth..jno,g«,i.„ 



— ■ {If 

n^- {If 
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Pacific longitadcB, auBtral and boi«al; Eiuope-Afiicau 
loDgitudcB, austral and boreal; Auan-Auatraladaii lon^- 
tudes; and American long^tudea, austral and boreal. 

Physical Charactebistics of the ATjrosrHERtc 
Eb^lm. — In contrast with ttia panilld iM-twLi.'ii oi<;;iiiic 
and inorganic realms, we may form a pli)-^ical pliy- 
aiological parallel : for there are radiatori/ modes of 
action in idl thii stratii of the atmosphere ; vibratcry 
modes (jf iLCtion in all wiiula ajid currents ; permutations 
of state in idl Rtnita ; different degrees of expansion 
and condensation or camplexity of structure, in the dif- 
ferent strata, more auitahle to one federation of flora nnd 
bnna than anotiier, more dense or more elastic in one 
strata than another ; and, therefore, different iijjm of 
atmosphere in different latitudes and special ri';rinns. 

There are spci^iii! modes of ijeiidir recoiiiljiiiiUion ; 
special modes of alimentaiy uiffcslwn and ili/l'ii.iim ; 
special modes of general translation. " Trade-teinds, 
mtrntoonSt Aurncan^g, 4^<i(mei', and numerous othet 
technio^ terms, denote these inoscDlatory modes of ao- 
laon ; and, therefore, we need not dwell upon them fur- 
ther tlian to point out tlie Sar.t of their esistcucc. 

These atmoipli(;ri^ piifuuincuii toijuiie to be dijitin- 
guished from nitre piu\\al ]jliLjin<iin-iiit in the study of 
meteorology, and tlie most rapid glance la sufficient to 
distin^ulBh one &om the other. 

It is not our purpose to deal with the details of atmo- 
^ene metecook^; tJiese will be found, as &ias known 
and nndeistood, in standaid wwks on atmospheric phe- 
nomena. We give tiie &int«st outline of all the epicosmic 
realms, except that of the vertebrata ; and even this we 
do not dwell upon at any length : oui business being not 
BO mneh wiUi q>ecial edenee as with organic method and 
philosoj^. 
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THE PLTTVIAL REALM. 

Ab in the liunian body there are seven distinct Byatems 
and five inoBculatoiy senses, so in the epicoemic world 
there are sevca diaUnct and five inoscolative realms ; the 

latter being of an intermediate and inferior rank The plu- 
vial ia one of thtae, being intermediate between the oceaiiir. 
and the atmospheric realms. The aubdiviaions of the five 
senses are the same as those of the ecven syatcma. and 
the natural subdivwiona of the five mtcrmediaiic realms 
are smulai to those of the aevm higher realma. W e have, 
then, one mom cIbbb of aquaplumal phenomena, and 
thre nd ry iiaa f 7 / li f 

I ! I II s. 




poi-tmcc : and tlienee we {j've them connective rank in 
ttus realm. 



Meteatol<^ is the spedal science mabHj intererted in 

the study of this part of epicosmie nature, and as onr 
buF;mrs9 is with general oiithnea and illustrations only. 
HI rifir tliL II nl 1 1 . In 1 I il n mct-^orminf^ 
for all iluUnls which uru uniilli'il licrc. A (ji'iieral synopsis, 
with a few remarks on Bpocml poiiita will serve the pur- 
pose of organic method, aa ^phed to the anatomy and 
physiology of thu morguuc lealm ; and that u all we 
need at present. Clouds and rains are the ehief pheno- 
mena of the aqilapluvial eliiss m evi^rv ivAcn of the 

ingestion, and ciiculatioii iii eluudii. coiTH'spoml to the 
same functiona m oiganic typea. Barns, nvers, resor- 
Tous. and springs, contrast mth clouds, as the relational 
systems of wood, bark, and pith, contrast with the luges- 
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tive roois and circulatory vessels m a pleot The facton 
arc the same in eveiy case, -wbstever be the form and 
Btnictore of the parts that serve as factois m the me- 
chanism of the realms- 

Is eveiy speeial nmt there are hmttatwe, osaUatwe. 
remtwe, dectrophonc. reproductive. assmHattve, and 
cireulaiive systems : and these must be analytically dis- 
tmgnished in phivial phenomena as in other oases. 

CSonds and rams are tlie leading forms of 1^ aqua- 
|davial class : and these are naturally subdivided mto 
special factors. 

The action of phymoal fbroes, aueh as heat, electxioity. 
magnetism, etc, in producing and regulating pluvial 
phenomena, hold coimective rank as pluvial factors, well 
kaown to meteorologist!!, Tu'ws nn<\ misTs ; rniTi. Iiail. 
ml anov I i I oi 

tion. cloud formatiOD. and clouJ circulation, are alao too 
well understood to reqnire ezpUoation. "Ingestive 
donds" are evidently diose which absorb other donds : 

" digestive clouds are thoao which assimilate mgested 
cl 1 t ! ! tl 1 i 1 I ^ tier 

gas, iliiM, 1,1 (jiiLil. f^. CahkI-, ;L[r ^r„r,Aird by the dis- 
tillation of aqueous vapours ±rum all italms. and more 
especially hom the suriace of the ocean. We deem it 
quite l^ibinate, therefore, to use [Jiysiological terms in 
application to the quam organic phenomena of inorganic 
realms. 

Clouds and rains exist, with some remarkable excep- 
tions, m every chmate of the globe, and therefore we 
may form an oigamc scale of pluvial forces and pheno- 
mena, m paraliel with tiiose of an mdmdnal organ mm. 
ana aiso a more general scaie oi piaviai alliances aaapwa 
to cH climes. Jnst as we find a certsin number of 
r 2 
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1 the human body, and a parallel number of 
u the mammalian class of vt'rtcbrata, so wo find 
a correspondilig number of sptcial and general factors in 
pluvial phenomena. The local cloud and rain factors 
may be thus arraiiged in brief : 



Miidensiug or do- 



In iJlthcae aqiiii|iUivia[ jilifiioiju-i 
fiLCtors. met as ni thii iii<>i:hauiaiii. ul 
able orgftuiHm. In piuallel wuli the 
have espiiadnig or a^eenduii!; elouds 
Bcendmg elouds : ami oriluiarv cui 
which we mav add,a3criLiiii!)i. i|i-.i i'Lii 
inosculatorv" phcnomeiKL. In ]i,i]a!Jii tlie digeslivi; 

svBtem. we have iiiei'MLive, di(ic!=ti\ r, uinl ogustivo cloud 
phenomena, and all the itiosculitorv- facts pert.iinmg to 
these functions. In the genesi.'! or rcprixliictivfi cioud 
phenomena, we have evaporation, rismg vapours, and 
dond formation, with ali the luosculatorv functions per- 
tammg to these genetic operations. In lalliug roius we 
have the difTo^t forms of ram. hail, ^md snow : in re- 
servoiTH we have litkes. glaciers, and Alpine snow : in 
nvei-s wti ha\e luiiiung waters, floating leo, etc la dews 
«(; liavf di'w, hojii- li'OBt, and htond lee. Fogs and mists 
aiu ot vai'iijuH kinds : and so are springs and mineral or 
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We need not direll upon detula to show that all these 
aqnapluvial phenomena are atnotly pacallel irith thoee of 

an orgnnic mechanism, and own the same oi^imic law of 
order and dosrees. And as tlie individual otei^ninma of 
I I ].! nt 1 J m li Iff r t n t r 1 

alliiinct'E. without altering the funilameutal churacttr of 
funciiional form and structure : so m the pluvial realm. 
the fundamental nature of cloud and ram phenomena re- 
main the same m evei; dune, bnt the^ aie varied id 
alhaneo with the different requirements of every diverse 
latitude or altitude in nil the 7^ne9 of the atraoaphene 
In W i 1 If 1 11 1 



n h h t 1 [1 n 1 i tl J o<,our There 

.ire mtti'oiopliivi;i]. pulvi'ioiihiviJiJ, and gaacopluvial phe- 
nonioiia peculiar to all the zones and rcgious of the air; 
and there ore aquapluviaJ phenomena mamly useful to 
the different lanea sad dunates of the synorganic class of 
atnunjJiene phauHneaa. There are. m tact, tomd zone 
cloud and ram phenomena, differmg m some renpects 
fram niilfiii and tropical zone pluvial phenomena : and 
these iicrain diflcr from the cloud and rain phenomena 
of (Tonial and temperate zones, as much, perhaps, as these 
differ from the pluvial plienomona of the vanabic and the 
&igid olimea. Ihe differences of meteorolooical pheno- 
mena, peouhar to each of these zones, may be studied m 
Uie best works of phvsieai seom'apbv and meteorology. 

We must ol 1 I t h j 1 t e 

of in md V i I r IT on f I ) o I a not 

those of the wbob realm. There are pluvial pbeiioraena 
of vanous bnds, m fie Polar, the meteonc, and auroral 
strata, rabeerving other uses than those of organic life in 
synorganic strata, and die general eqnililninm of the 
pluvial and other realms. At the head <^ a scale of plu- 
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ciassefi of pheoomena in eveij localitf Deed onl^ be roen- 
tiooed, BB thef ate partiallj ezplained in special works ; 
aad we have nothing to add to Uiat vMck is nlieodf 
known. 



TlTALATTOSPnERIC OR OCEANIC REALM. 

Synorganic aub AzoiC! Seas. — In contrast with the 
atmosphere enveloping the globe iiom pole to pole, the 
ocean forms a second envelope which covers some three 
quarters of the earth, and wonld cover the whole cnst if 
the lands now raised above the level of the waters were 
sunk below, and other parts now sunk below wi^re raised 
a little in the deepest parts. The average depth of tliu 
Ee;i Licing now about four miles, and the average height 
of the land leas than a quarter of a mile, if the latter 
weie sunk three miles below the surface, while the aYeiage 
bed of the sea was raised one mile,the whtde globe wonld 
be enveloped by a sea three miles in depth. Wo may 
therefore fitly eall the ocean a thalattosplicric realm. 

We have to consider four chi.sseH of strat;^ in lliu sea, 
with all the natural divisions of t'auli tlaizs in -/.uiw. alli- 
ances, eta One main clasa of synurijimic strata, and 
three secondary classes of azoic strata, are contrasted in 
this aa in aU other realmic parallels. 

The synorganio seas descend most probably two miles 
below the surface ; while the lowest depths, being quite 
unfit for animal or vegetable life, ore truly azoic in struc- 
ture and in uses. Besides these depths, there oie subter- 
ranean seas which serve as feeders for vast areas of steam 
and gas, connected with volcanic re^^ons, as instruments 
of geodynamic opeiatdons in the generation of new strata, 
and t^ wave-like peitnitntione of upheaval and of anb- 
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ddauM m all the crust above and below the bed of the 
sea. The Polar seaa of ice again, are quite diatuict from 
all these saline Beas, and form a third azoio dasa of 

oceanic waters. 

There ia but Ettle salt in the frozen seas ; whila tiiare 
is much more ealt in the deepest seas than in the super- 
ficial strata ; and, as the subterraitean seas are constajitly^ 
distilled by heat in the Tolcanie regions, the steam and 
gases thus evolved must leave the waters more saline 
than even those of the deep strata not engulphed in sub- 
terranean i^^ons. Two of the connective claases, then, 
are more salt than the synoiganic class, while the pure ice 
class is not at aU saline. 

An individual mnsa of wator in the synorgamc strata 
lioliU iiiKiicrmiF; suit.; in solution, "l.ilc tbr; ice. of frozen 

ih ii .111 .1 ,1 II 1 1 J i . I ) 111 iiiiuiaua biotk 

ot I'oLir lec la much mure simple than that ot a complex 
mass of aabno water m the other seas. Theae again 
differ mi degrees of chemical eom^&aif not only aa 
classes, but also m their natural subdivisions of mdividnal 

regions in each zone or liititudu ol oi:i>jini« sli-nliv. The 
wit ruuiU-i 1 IS iMn nh.n n m t . I il.t Imt 
atlt^ hil [ ill Mliiti II. Ill 111 L \ Ll 1 111 1 111 11 I jitim 
in the diflcr^nt stwia of ^ach cliiss. mul in lli^ i^liisaea of 
the realm. More than thirty salts have been detected m 
the ocean, but no systematic plan ot comparmg the con- 
stitaont oloments of one sea with those of another, or 
one oeeamc region with another ot the same ciaBs. has 
been attempted. althouL'h it is well known that rlifioreiit 
femilies of animals and plants tlinvo bi."tl(T in one region 
than in another, and bcttur at one depth of strata than 
another. need not dwell, at present, on the chemical 
structure and the phymcal oharacteristioa of oceanic 
wateis in the secondary dasses, but a eunoty glance at 
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th<M<^tlie BpiotgBiiicBeas,-iiriIl show tlut each aptoocM 
of inTesbgataou is nov required for the doe apprecmfaon 

of the nature and the uses of the oceanic realm. 

To analyse a siafrle pail of water taken from any one 
of U dff 1 i I i I li 1 t\ 

woul 1 t ^ 1 1 ill n 

ciiotnioal constitution iind pliysinal pt'ciihanties. aa a ge- 
neral view of each successive depth m a given region, 
where animalB and plant-^ of distinct families and species 
inhabit particular localities more suitable to them re- 
spectively than any others. There rauat be Bomething 
different in the chemical and physical peculianUetl of all 
such strata to suit the different rcquiremenftt tile 
animals and plants indigenous to them. 

OcBANIO Faotoks. — As in the special rcmon.s of the 
atmosphere we found tho organic lactnra ot i!ic air to 
correspond with those of ammal and vcfrciable organisms, 
80 in. iJie Bpeoial regions of the sea wc find the same 
parallel of hinttattve. ogaUatwe. resistive, deotro^iorw, 
reproductive, ammilative. and oiTejdottve fectom and 
phenomena. And, besidei these special factors which are 
active m all regions, we bave iiaiiiial alliances ot strata 
in the different zones an 1 I ]- i 1 j 
OS in the different zones aiiil cbiiiaccs ot ihc atmospLeric 
ocean. The same orgamc law. in fact, rules every realm, 
and tiie aame o^anic method ia applied to each. 

The STnoTganic strata of the atmoaphenc ocean hare 
been cla!<sed according to different zones of latitude and 
altitude in their nutunil connection with different fede- 
rations of flora and fauna ; and the same divisions may 
be forini'd in tbo synorgaiiii; strata of tho ocean proper; 
for animals and plants which live and thrive in the equa- 
torial latitudes of the sea, are not found in tiie Arctic 
latitudes, nor tiiose of the lattei in the former. We have, 
tben, Aretio, tempemUe, m&trqptco^ and Iropitxd lati- 



Digitized by GoOgle 



298 OCEANIC BSAUL 

tudes in the ocean aa well aa m the air ; and difEereot 
expo3itioaa ot latitude and longitude form osceptiona in 
this case as lu the other. 

There are also translatory ourrenta circulating in all 
latitudes, as veil as in^estive ur sinking and nsing mo- 
tions from one strata to another. The salta of oceanic 
waters ere constantlv decomposed hj animals and plants 
liYing m the sea, sad aa congtautlj recombined by the 
impoTtaboiia of new matter. We have, then, a rcpru- 
doctiTe aystem, an ahmentsiy Bjetem, and a circulatory 
system of oceanic watera in eveij i^ion, beaides the 
gen^^ distinctioiia of dLfieient zones or latitndeBj and 
panlielg mav &w be fbnned as easily as in the atmo* 
spheric realm. 

i-jcoanic currents are circulative factors and pheno- 
n ire [.irit ve f tora : great ea- 

tu^Liir!! ;iniL me muutiis of rivcra are mgeative and aasimi- 
lative factors : while the tidal flux m nvers. and the 
i-jim mingling of frsah With Salt Waters, are digestive 
factors. The decompomt^ and leoomposition of aca 
water, by the separation and reunion of oxysen and hy- 
drogen gases in the ocean, are genetic factors and phcrio- 

vegetaUc life abound, not to iiK^iilioii miiictal eliangea 
and recombinations, there ore evciy where genetic factors 
biudly at work within the ocean. The oeciUationa of the 
tides are manifestly aecillative factotB ; the different den- 
sities of strata are resiatiTe factors : the TanouB outlmea 
of the shores and the micveu bed of the ae.i, which limit 

tive factors. Electrophone lactors and phenomena are 
known to exist in the aea, but they are not well under- 
stood. We have, then, hmitebve, oacillative, resistive^ 
electropboric, reprodnctiTe. asstmilatiTe, and oronlatire 
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fiietors and phenomena in every local region of dte aea, 
as in evory special region of the air, and in eveiy special 
type of animal or plant in the organic realms. We have 
also genera! zones and latitudes of oceanic climates in 
every class of seas, as we have general nllianecs of animals 
and plants in every class of organic forms, 

A table of these Vetera will give us a view of local 
maiiiiB unity; a aynopni^ of zone iJliancw. a general 
Tiev of nm^mdiis tealm. The first irill form a parallel 
with His systems of the human body : tlic second with 
the classes and alliances of an orsninic realm. They will 
serve as illustrations cit oi'fiLiiii: nunhod. ^lud that is all 
we aim at m the pre^eni Civ^i: hpi ia^il works on the 

hydrography of the aco, and the habitat oi manno animals 
and plants, must be consulted for details. 



'Z. Buperul oceuia tatasM ; hut, deatriol^, ata, 

Y. Ocnoio iDgHta, inlMft, Bto. 

X. OcvAiiiapnapjtatioii^ Bto. 
.W. OgDneauV* nuptiiitisu ud ulntlinii, etc 
' TIL AluiiT^ OtuniuiiTi, us Difiutiti fkston ud pbs- 



J, liiMfTXTTTi onudo fiMun knd phmomnu. 

All tiiese factors and phenomena exist in every indivi- 
dual portion of the sea, however large or small we make 
that portion, for the purposes of structural and functional 
analysis. We need say little more of each of these or- 
ganic factors, as the terms ezplun themselvea to those 
who are prepared for such a study ; and others must read 
special works for special informatioD. 
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ZoKX AuiAiTCEa. — ^The oceanic Hmes run parallel with 
those o! Btnuwpheiio zone-alliuices ; but ve bare not the 
same amoimt of iiifonnatdon with legard to the feden- 
tdona of marine fauna and floia inhabitinf; each latitude 
and altitude of the aqueous ocean, as we hare <^ Aose 
inbalnliiig the different zones of the atmoapheiic ocean. 
We cannot, therefore, name the animalH and plitnta most 
charncteristic of oach oceanic climate ; but we know tliat 
the tervjp(.Tatnri.> of the sea (kcrcaai'S in dtseeniiing from 
the surface to the greatest depths under tlic equaljir, and 
in eitending from the central to th(^ pol;ir ri'gions in both 
hemispheres. We may &vb couclmlr tiiat torrid, ardent; 
tropical, genial, temperate, Tariabli', nud fE-igid ^anes of 
oceanic waters, are found in the siipt'vfitiai strata, where 
different federations of fauna and flora find suitable con- 
ditions of organic life ; and that a similar gradation may 
be found as we proceed from the surface to the lowest 
habitable depths under the equator. A general ajnopsts 
may be fbrrocd of all these zones of oceanic latitudes and 
altdtades ; and accurate investigatione wiU inform us 
which are the federations of marine fauna, and flora most 
peculiar to omIi of IIu'M' fl>nc-nllluiif. 

HuiHTvillifs Ci-i, ,^'li,r /'/, ,,..,,■<.' I. tirici.r.:s. she 
observes, that "Similar Laws regulate tbe distribution of 
plants in difierent zones of t^ atmosphere wi of die bcbl. 
Groups of algee or marine plants afiect partioular tempera- 
tures or zones of latitude and different depths, though 
some few genera prevail throughout the ocean. The polar 
Atlantic basin to the fortieth degree of north latitude 
presents a well-defined vegetation. Tbe West India seas, 
including the Gtdf of Mexico, the eastern coast South 
America, the Indian Ocean and its gulb, the Bh<»es of 
New Holland, tmd the neighbouring islands, have eai^ 
their distinct species. The Mediterranean possesses a 
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vegetation peculiar to itself, extending to the Black Sea ; 
aifd the species of marine plants on the coast of Syria and 
in tLe port of Alexandria, difiei almost entirely from those 
of Suez and the Bed Sea. It is obaetved that ahallow 
seas have a different aet of plants bom anch ui are deeper 
and colder ; and, nnlike terrestrial vegetation, tbe algie 
are more numerous in the mean latitudes than either to- 
wards the equator or the poles. They vary also vitli llie 
depth ; completely difTerent kicda affect different deplJis, 
their seeds being of such specific gravity as to remain and 
genninata where the pwent plant grew. 

"In the daik and tronquil caves of the ocean, on the 
shoreB alternately covered and deswted 1^ the rwtlees 
waves, on the lofty mountain and extended plain, in the 
cliilly regions of the; iinrth, and in rlic tii'iilil ivainilh of 
the south, spo:;ifi'.- '-I' '"' '■■"y '■■ .- "f '"''S<^- 

of climate ; and yet the similarity, though not identity, 
of species is such, under the same isothermal lines, that if 
the number of E^>eciea belon^^ng to one of the great £imi- 
lies of plants be known in any part of the globe, lie 
whole number of flowering or more perfect plants, and 
siso Ihc nimilitr of ^pccif-j compcjsiiifr tlx- otlii r vc^ftuble 
' familiiiH may bu estiniati^d ivitli cuii^iikriiUlt accniacy. 
"Various opinions have been formed on the originid or 
primitive diatributiou of plants over tbe face of tbe globe ; 
but since botanical geography hiis become a science, the 
phenomena observed have led to the conclusion tbnt vege- 
table creation must have taken place in a number of dis- 
tinctly different centres : as the islands aad continents 
rose above the ocean, each of which was the original scat 
of a certain number of peculiar species which at first grew 
there, and nowhere else. Heaths are exclusively confined 
to the Old Woiid ; and do indigenons rose-tree has ever 
been seen in the Now ; the whole southern hemisphere 
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growing spoatancoualy m some particular spot and m no 
otLer place : for exAmpl^ cedar of Iiebanon, wlueli 
growB indigenooEdj' on that motmtAm, and m no other part 
of tJie wodd. Oa tJie other Iiand. as there can be DO doubt 
that many lacea of pknts have been extmgniahcd. Sir 
J<^ HcBOhel thinliB it possible that these solitary m- 
atances may be the last survivmsi remnacts of the saiiic 
group uoiveraally diasenmiated. but m course of extmc- 
tion, or that perhaps two procesaeB may be going on at 
tie same time : — ' Some groups may be spreading feom 
tbeir foci, others retreating to their laat hoMa. 

"The same laws hold n th ] I f 1 n m 1 

creation. Even the m 

to be the moat widely spread, havi' !:]■■!]■ ^[i' ciiic luriiliiiesr 
and tie zoophyte occupying the nc!.L lowi^.-it pl;icii in ani- 
mated nature, is widely aeui-curea turuugji lue eeius ot uie 
torrid zone, each apcciea being confined to the district 
and depths best suited to its wants. MoUuhch, or the ani- 
mals of ehcUs, decrease in size and beauty witb tbeir dis- 
tance from liie eqnabn; and not only each sea and every 
baun of the ocean, bnt each depth ia inhatdtod by its 
peculiar tribe of fish. Indeed, MM. Fenm and Lesaeur 
assert that, among the many thousands of marine animnln 
whicli they hail c^camined, there ia not a single animal of 
the southern regions which is not disUnguisbable by essen- 
tial characters &om the analogous species of the northem 
regions. 

"Eeptilea are not csempt from the general law. The 
saurian tribes irf the four quarters of the globe differ in 
spenes; and although warm countries abound in veno- 
mous snakes, they are spedficftlly different in differmt 
localities and decrease both in nnmbers and in tbe viru^ 
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leitceof thar poison with clecreaae of temperature. ...Each 
BpecieB of bird lias its peculiar haunt. notwitLstandmg tie 
locomotive poweiB of the winged tnbce. Ihe emeu la 
confined to Aiwtcalia; the condor to tiio Ajidea and their 
dficliTitdea; and 'die bearded Tnltvire, or scmoiergejer, to 
tbe Alps. Some birds, like the common sparrow, have a 
wide range; but those met with in cvciy country are few 
in number. Quadi'upeda are distriliiitiHl in the same 
maiinc;r wherever man li;is not interfered. Such aa arc 
indigenous in one cuuiitry, are not the eame witli their 
congeners in another; and witb the exception of some 
\nr\ A of bats, no munmifeioos ftnimftl is indigenouB in the 
Polynesian Archipelago, nor in an^ of the islands on tie 
borders of the central part of the Pacific,' 

Particular fcdiTjitiDiis ol f^iuiia and flor;i are confined, 
then, to p.'uin^ il r ■■ir.- iii I i i: :i. ■ ■ ml i. Kigitude m both 
the atmnsplnini'. ;inil ilir i., iMrjn jt.lIiu.-.: .jiid aome kinds 
of animals migrate fi'oni one region tu anotlier when the 
seasons modify the temperature of those which are tespect- 
ivelj most genial to the migratoiy tribes. Miorauons 
may, however, be from one zone to another of altitude as 
well 3.^ latitude, eitlier in the sea or on dry land. In 

M. De ijiialvcr.iiji'.^ (ibsi'i'vea that "it is well known that 
tliia Call (the tuTuiy) !Lj>pe!LrB every year, in immenae 
numbers, in the neighbour! lood of Gibraltar, where they 
separate into two columns, — one following the shores of 
Africa, whilst the other makes its way along the coasts 
of Europe. The auccessive appearance of these shoala in 
different localities, and their inexplicable disappearance 
on the approach of cold weather, led for a long time to 
the belief that tiey made actual migraticoiB nmilai to 
those of birds. In this leBpeot the ttmny resembled the 
hening and the mackerel, which had at all times been 
regarded as migratoi7 fieh; but 111. Valemdennes having 
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confirmed by personal observation the doubta which had 
ttlrcKly been adviinced in reference to this point by Lacc- 
p6de and Noel dc k Morinifera, Hhewed that these pre- 
tended voyagea had really no existence. Ndthei the 
tunny nor the hendng leavm its native oountry. Tha 
&ot ia, howerei; tibat daring winter they seek shelter from 
the cold at a depth to which no net can reach ; and when 
tJic ^im hnii \v;iinicd the surface of the sea. and their 
Hc^L.-'iiL III' ii |i!iiiii!ijtLini lias arrived, thi^y leave those 
ab\s^, .-1 111 ill.' iIlc|i, aiipraach tin; neigh boui'iug slioreH, 
in order to deposit their egga iu warm and shallow waters." 

From this we see that migiatioas of altitude are jnst 
as natnial as tiiose of latitat^ and both are made for 
similar purposes. Aa in the atmoaphoro, so in tho sea, 
zones of latitude and altitude arv, l>f)th aliki' in adaplatiim 

and fruits. We may, therefore, recognise :i acale of oceanic 
zones as natural and complete as those of atmoapheric 
latitudes and longitudes, naing the same terms to indicate 
parallel degrees of distance from the polca to the equatoi; 
and from the surface to the greatest synorganic depths. 
OEBERAL SYMOFSia OP OCJ'.ANIC KK.VI M. 
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latitude and depth may be natumllj subdivided iato four 
general groups of longitude, adapted to diBtioct federa- 
tions of marine fiiuDa and flora : and these cardinal 
groups of Ion rtit lido »rc, tlif Asiriti-Aiistiviksian, flic Eu- 

and South IVilli/ " X.. I rat, nw: (:um:,<' s^y'^ '^h. 
Darwin, "arc; m-m; ilislliia, "'illi hardly a Mi, !,ii,.ll,^or 

shorL'fl of Soiilh and Central Americn ; )"et these great 
faunas aro HOparated only bj the narrow but impasaable 
isthmus of Panama." Many species of fisb and other 
types of maiine fauna are koown to be restricted to par- 
ticular zooea of latitude and areas of lon^tnde, in both 
the auBtral and boreal hemispheres; aud when the ecn has 
been as thoroughly investigated as the atmospheric re- 
gions of the earth, the federations of fauna .iiid flora may 
possibly be found to be as much divprsiiiec! in tiio dif- 
fetent latitudes and longitudes of the one as in tho^c of 
the otlier. The cause of l^is diversity in difTorent lougi- 
twdea of the same latitudes m eitlicr Jiemiaphcrc. is yet 
unknown: but natural science in now grappliii;; with 
thcso questions and nlitnimng new liulit i vr rv d-n . No 

of latitude in each zone, bear the same rckition to tJieir 
respective kmgitudes in tins, as in the atmosphenc realm. 
It would exceed iJie hmits of an outhne to eater into 
any lengthened esplanation of our general synopsis of 
the oceanic realm. Numerous detFuls and spMiihition? on 
aU the questions here involved, msv l>i' foiiiid i,i irum- 
boidt-C'nwn* LnJnl\hul^ lli/h ,/ 1/ ll S.d 

Oceanic Usity.— BohkIcs tlic synorgamo cla,=3 of oce- 
anic strata suited to oi^puiic life, we have three azoic 
cXiases of connective seas, tlie uses of which are auxtlluuy, 
and m some respects less obvioos than those of the mam 
class. X 
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SuBTEREANEAN Sf-as, — Siimc pliyaiciil philosophers 
have fii-st supposed tliuri! must he auhterranciin seas to 
funiish water for the subterranean action of volcanic re- 
gions, and. then abaodoned the hypothcaia on other 
grounds. Nothing Batiafeclory, however, is yet known 
on any of these suppositions, while the facts denote tliat 
steam and varioua kinds of meteorological and geological 
springs are intimately connected with volc:niic action. 
As pluvial waters penetrate the liind exposi-d fibovc the 

tain places, penetrate the lands beneath the sen, either by 
percolation or perpetual introducdon and circnlalioii. 
"Where percolation is habitna], the wateis may be more 
or less deprived of salts and other matters, so that chemi- 
cal theories derived from the absence of these clenients, 
are not t« be trusted without rcsei '. I'. Ijl I'm t.iio Iheories 
sre satisfactoiy at present; anil our ij\ui r(i|uii(K, :ind 
will require, fuller investigation during iige,-; yet to eomo. 
That subterraneaii waters penetrate between the strata 
of the crusty is certam : but how they enter irom the sea, 
and circulate, or he comparatively still amongst the strata 
of the rocks. 18 yet unknown. and s:i';iiii iiud water 

do. however, penetrate between tl;i 1 !■ 'i: .m k-; : and 
even down amongst the heated it 'liul'- uI vh.. \:\m lava 
We cannot aetually see and analyse, ilesonlie and verify, 
the &cte of all the snbteiranean phenomena, but we see 
enough of their efieeta npon tlie enrface of the earth, to 
know that Ihey exist and act in divers manneis, emerging 
from the depths in which thev arc^ liabitiially held in 

strata oi the rocks, na blood and water, air and gaa. are 
found circulating m the human body : hut the manner of 
mgresB and egress, circulation and stagnation of these 
eabtcrrancan waters and gases is std] but little understood. 
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The naes of a, robteiraneaa sea are QUuufeat in geologi- 
cal phenomena ; those of a polar sea are eeen in hydro- 
graphical pheoomena ; those of the deepest asolo seas axo 
not HO evident ; but time and dne investigation will, no 
doubt, show ua what they are. The uses of the aynor- 
gaoic zoucs arc manifest in the sapporb of animal and 
vegetable life. 

PoLAB Seab.— The freezing of the polar seas find the 
roeltiiig of enormoiiB fields of ice, kre]i up a coiiRt.iiit ac- 
tion in the polar regions to countcrbaiiiTice the continuous 
action of the sun on eqnatJirial seas ; and. these alternate 
actions and reactions, in addition to tbe oscillations of the 
tides, sustain perpetual motion in the sea by currentB, 
waves, evaporation, congelation, and translation from the 
poles to tho equator, and from the greatest depths to the 
exposed snrf:iei\ Tixcm: arc conspicuous uses in the con- 
nective influence of the polar seas, and many other fanc- 
tions may be found no doubt for azoic frozen seas. 

Debpi8T 8ba8.— He naes of the deepest ecas arc less 
conspicQOQB in the economy of oceanic unity, but one use 
may bo discerned in the mechanical cqniliiirium of super- 
ficial changcfl in the. surface of the . ('"v, wlii-'u nmuii- 

that the waters of the ocean should be able to balance all 
tJieae flactuations the knd wherever they ocour. and on 
tiia laigeat scale. The deep aeaa may co-operate 
with the subterranean seas in all t^ese geok^cal mnta- 
tions, and the mntual adaptations of the geoepheiic and 
the oceanic realms in epicosmic eqniltbriom. Many other 
special uses will be found as science is developed^ bat 
this will be a work of time. 

Physical CHABAcraitianoa os the Ooub. — STu.endt 
and aws of this roalm are manifeat in nnmerona wayR 
It« nse to animal and v^etable life ia patent ; and ita 
X2 
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iiiiri'iirih' iihiiii"'n:ii mils i>i ircNii Miiii'i'it wii.li milt, anil 
aciiuratioii!; ui sea w.iKi uv precipi:*iioiis of sediment ; 
tntiniiffi laiMe.iiiT aciionaie conspicuous m ihe perpetual 
aliBonitioii 01 litHU water irom nvere. rams, and floating 
iiii iHTL't) ; wmurc. mu(U'S or lumnn iiri' n>-n\ iii i.iie per- 
petual aDsorption oi atmospheric gaBCB uv t(ie amtatiott 
01 the! wuvea i rer/eoduciive moaes of ociioii must supply 
the place of oceanic Clements, aiseoivea or accomposed 
m the formation of various gases ana minerals, mainly 
aetivea from the elements oi snii ana water in the sea. 
\anoiis degrees of aciivnv ana siuamsimtus^ in circula- 
tion and m aeration, are ouserved m different regions of 
the ocean ; and various degie«B or kinds of saline oonsfi- 
tuiion axis suited to difTerent federatjons of fauna and 
flora, indigenous to diflcrent depths and latitudes of 
oceanic strata. 

Water, steam, and gas circulating amongst different 
strata of rocks, may be compared with the circulation of 
air and sap in plants ; while various kinds of sediraent 
and gas, disaolvei! and circulating amongst oceanic 
waters, may hold tlie eame parallel in the oceanic realiD. 
Physical and physiological parallels exist in all the 
realms ; though very different degrees of form aud struc- 
ture ore peculiar to inorganic and organic bodies. We 
may observe, aiso, that volcanic and morphologit;al func- 
tions could no more proceed without the circulation of 
air and water in the geosphme lealm, nor oceanic timc- 
tions without tbe circulation of sediment and gas, than 
the organic functions of a plant without the circulation of 
air and sap. 
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If aDythisg anBlogouB sex ia animals uid plamta 
could be implied ia die genetic combinatioDs or repro- 

dactione of salt water in the sea. it must be that water, 
on tlio one liand. is tsficiitial though inBiiflieiont ; whiln, 
01] tilt other, suit k ('(lUiilly f^firiili;il, thim^li insuffieioat 
ivlifii iiloiic. S:ilt miii WiKi'i-, tlii'ii, ■.wt: the two sesuiilities 
of oceanic genesis, in contrast with the Besualitiea of non- 
metallio and metallic elements, in the chemical genesis of 
each. This appliee, however, to tbe -organic fiictors of 
sea water, in a limited point of Tiew ; while the differeaee 
of Ptilai' liciiiisphsiiTS ill this aa in all other epieosmic 

gcnoua to the southern hcmiopLerc are more developed in 
the pelvic than in the cranial pole, while those which 
are indigenons to the northern hemisphere ate more de- 
veloped in the cnmial than in the pdvic region of the 
body. In what peculiantiea of form and stnteturo the 
auatral hemisphere of ocean diflers from the boreal we Jo 
not know, unless it he that all the zones are more vo- 
luminous m one than m tlie other, as the lauds above 
the sea are more extensive in the northern than the 
BOnthem hemisphere. This and manv other curious in- 
quiries are suegested by the contrast of tlie Polar liomi- 
Bpheivs in all the realms. anJ all tlif in(livi,li(;il (,tLMiii-.m3 

list ^\ulh^ to I iisiilt ini thi ul j it n K ith b hi. tolls 
Phjsiial Gmijmphij; the lliidmijruphi, or the >'Sca. by 
Lieut. "Maun-, of the American na\ v ; and the Mamml of 
Sir John Ilei-aehel. The followiiid quotations from a re- 
view in Weldoiis Ite'/kk-r will pvi the reader an idea of 
Sir John Herseliel s interesting work : 

" It we leave out of the account the hca of Aral, the 
Caspian Sea, and a few other comparatively insignificant 
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bodiea of salt wiiter, all the Boiis id the world are one aw ; 
there is no omm mam which has not conmmuicatioii with 
every other ocean miiss. 1 iicrc la thus but one ocean, a 
vast expanse ot aait water, in which all the conCiacuta 
tinil lesser forms of lands are set as islands. 

"A gknce at the map of the world will show that the 
direction of nearly every mass of land is menaional. or 
Loroal austral, not oiiiv lu eontineutal masses, but m 
islands and peninsulas, as dreat Britain. Madagascar. New 
Zealand, Grceiilund. Culifornia, Kamsehatka. and Hin- 
dostau. Whence it, m bciicvcd that the existing land 
owes its conformation to the direction of the ocean 
currenta. 

"The aggregate surface of the ocean is three times that 
of the laud. The average depth of this vast expanse of 
waters is between four and five miles. Comparatively 
few soundings have been tiikcu in the Pacific, but it is 
found that there is an unvarying proportion between the 
depth of the ocean and the size of ita waves, and the 
waves of tlie Paeifie prove that its average deptli docs not 
differ much firom that of the Atlantic. The contents of 
the ocean are computed to measure seven huudreil aud 
Eeventy-oight millions of cubic miles, and to weigh one 
seventeen hundred and sixty-eightli part of the total 
weight of the earth. The ocean ia six liuudrcd and thirty 
times the weight of the atmospliere. 

"Three and a half per cent, of its weight is saline 
matter, and nearly two-tliirds of this ia eomnion salt : the 
remainder being chiefly chlorides and sulphates of mag- 
nesia, lime, and potash, with minute quantities of sUica, 
iodides, bromides, etc. From the presence of iodine, not 
found in any known earth or mineral, it would seem tiiat 
sea water is not indebted to the land for all ita consti- 
tuents ; and it may be snimiaed from anoh &cts as this, 
that Bcience may eomo time discover the means of tiarang 
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tbe geological liistoiy of the sea mndi fbitlieT back than 
has yet been attempted. The total qoaatity of silver ia 

the acii )a cstmuiti'd at two miUiona of tons : and. from 

whiit L-i plicmiuillv knnwn :,f \}„: Holiible B.ilts of silvw. it 

- L I I I LI I il I ir II ui, n-L ih rlhii'tliLld 
mill ill id:, il 111 :illlll.^ iiiiUiui^ I lottitl.tllc 
blue colour so umvt;isally cliiiriitilunstic of salt wat.^rT 
" Tlic blue colour of the aoa. as well ns tliiit of the 

liio|K^'t>Mlli-rd.Eiuit 111 llii, i 1,1,11 I i\u LunJ, 
ui'i.liii, t . Si, Huiii|liu\ Dm iiiijitp. ilh liL diiL 

joiil Ln] aai. ul b. tt i i qu auli i «illi tlic 

causes of the red. j-ellow. lirowu. and white colours, more 
or loss cliaraetetistie of several ol the smaller seas, and 
which soineliiucB occur m the ocean, over putctiea hundreds 
of miles in extent. Elirenbei^ has traced the peculiarity 
of colour from which the Red Sea derives its name, to tlie 
presence of vegetable matter in its waters ; and, with the 
exception of the blue tmt, all other colours are attributed 
either to the presence of innumerable living infusorial 
bodies, or to that of various organic or inorganic matters 
held m mecbaniool suspenaioa 

" The phosphorescence of the ocean, bo constantly ob- 
served in the tropics, arises from hving minute and lu- 
minous organisms, some of which are of the gelatinous 
and some of the shell covered kinds. Their light, most 
visible wlifii o.':o,ite(l by &iotion, is veiy vivid in the 
&|)rav dii-jhed iruiu the bows of ships and on the crests of 
waves, as well as ui the lines following the motions of 
fishes on the surface. 

" The saltness of the sea is not quite unifona over the 
globe. The greatest saltness occuis about 18" north and 
south of fhe equator, from which points internally towards 
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the line, anil oxter 
not quitt; so gittit. 
mix readily, ami . 
mouths of great 



aally towards tlio poles, the saltncsfi is 
Fresh water and salt water do not 
arge tracts of occatl in front of tlio 
ivers are sometimes freshened on the 
surface to a distance of a hundred miles or more. For 
the eame reason, after heavy raia falls, sailors can some- 
times draw up buckets full of fresh water from the sur(ai;e 
of the ocean. The sea is also freshened m some places 
by Bubmariae springs of fresli watur, one of which, in the 
Mediterranean, causes a convexity of surface fifty feet in 
diameter. There axe similar springs in tliu Pacific, among 
the Sandwich Islands ; and on the south coast of Oub^i, 
in the Atlantic. The wateia of the Buxiiic. the Si^a of 
Aiioff. and the iialtic. arc less salt than those of other 
Bcas, owing to a large quantity of Iresh water drained 
into them bv rivcis, Iivaporation is so much m esccsa 
of r n f 11 1 1 r r fi tl lit n t t tb 
B vo 1 U com I 1 1 I tHu t t fi p 

t fr h n b I St f k r N 

n rs n J ty n 0 t 1 in 1 It fill 
into it, so that without the eum^iiis wjui^h Hmv into it 
from the Persian gulf, it would si>eedily become a bed of 
dry salt 

" Among the more evident uses of salt in the occim are 
ita aolion as a solvent upon iee, and the reduction it 
effects in the freezing point of water (4" Fahrenheit). 
But for tiese two quaJitics in sea water, the ice of Polar 
legioDB woald accumulate beyond measure, and lock up 
the sea to a distance beyond its present limits. The pre- 
servative qnalily of salt prevents the putrefaction of the 
immenee qoantitiea of decaying organic matter contained 
in the ocean, while other ingredients, such as silica and 
lime, serve as pabnlum for its inhaliitaiits, out of which 
they secrete lihB matocialB for n 
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" Ab tbe di? load has its monntaios and its valleyH, 
predpitouB cMb, and undulating plains, so has the ocean 
floor its elevattona and depressions in equal varieiy. 
The North Atlantic Ocean is remarkable for a deep 
valley, ninnius ni.'a.r])' east and wi'st for tivt^uty-onc de- 
grees of longituilo, anil not greatly deviFitiiig from the 
latitnde of the Bermudas. The deptli of ttiia valley ave- 
'iHgee five miles. Noithwaids, the bed of the Atlaotio 
rises, till it farms a plateao, stretching right across from 
Ireland to Newfoundland, at an average depth of little 
more than a mile. An eartliquake, which ravaged Japan 
ill 1 (ly i, eaniied an inmicnac wavi! to cross tbe Pacifii; to 
(.'ali&uiiia, wlitre it left its memento upon the sclf-rcgia- 
tering tide gauges of San Diego and San Francisco, The 
TehM»ty of Hub wave, a little more than tax miles per 
minute, together with its known hread& of two hundred 
and seventeen miles, enabled Professor Bache to calcolato 
llir; mean ch plli of the Pacific along the path it took, at 

■' Tlic An lic Oci un lias a ilcpth of one thousand nine 
liundied fathoms iii the axis of BafSn's B.iy, but eisewhere 
has no great ascei-tiiiried ileptii. It siielvcs so gradually 
. from the Sibenan Coast, that tiic lU^ptli is only fourteen 
or fifteen fathoms, at a distaTn^e ril oiic hundred and fifty 
miles fmm flu- ];iiid. Tlif :\Io.liti>iraiieaii forms an ocean 
ehasm, rLMcliir^ il [iih nl ik-^li-Iv tLice milrs in many 
pho,., 

"Tcmpenituro la mucli niort- equal m (lie sea tJian on 
the land. There is a deplli, wiijiiig according to lati- 
tuile, and suhjeet to slight modifieatioria from kica.1 con- 
dltious, at wliicli the same temperature prevads over the 
globe Ironi tlic equator to llic polrp. Ihis fixed tempera- 
liirc 1,1 voacln'il. under a vertical sun, at a depth of seven 
tli(>i[j;uiil tiv« liuiulnxl k\'i. where a tlimuometer would 
indicate 33" Falueuhcit. This degree of temperature is 
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s 88 aegreea. ihe indioa 
s a wmperatnre t£ 85 de- 
rtiier nortb. off the coast of 



extremities tljiougli JJeliriiig'a mid Davis' Straits, and 
iiiiii-i iniiviHiiMi IK iii.iiu: jnr n i:oiiuiiu')iirt iiii<'ri;riiiri!fi) oi 
wuter betivycii Ih: equatorial and the Polar seas, whereby 
uie neai or tnc one ami Liie uoid of the other are recipro- 
cally moderated." 

Sir John Herachcl ascribca ocean currents to the action 
of winds, which prevail in one direction over large tracts 
of land, and drive the waturs before them. " lu the 
northern tropics, the north-east trade winds prevail, and 
in the south-east tropics the south-cast triuU; winds. 
These winds drive the water in south-west and north- 
west directions. When the currents meet, llu^ir somlierly 
Bnd northei'ly motions ace mutually ntutnili^ed, while 
tiieir westerly motion is increased. The two cunrcnto 
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then proceed together as one, till thejr neiu; Cape S& 
Boque, a few d^roes Baa& of the equstoi, on the coast 
of South America, where they divide : one part going 

Boiithward, the otlier anil larger part, northwards. 

" TIl« efiiTatoriiil cum'iit, ^vliidi. boing split in two olT 
L';Ljje St. Koquc, givca rise in the north to the Gulf 
(Stream, dusuribcs in its southeru portion much such a 
canent in the South Atlantic as the Gulf Stream in the 
North Athuttic. though greatly inferior to that stroam as 
to volume, rapidity, and temperature. Neverthelesa, 
these cuiTcnts m the North and South Pacific Ocean, 
oUHlii.-iit lo ibr lijiiic laws, though mcKlificd by the form 
of co;i£t ImL'.T aiiil other eircum stances, serve to keep the 
sea in constant motion, and do much to mitigate the 
heat of the torrid and tba cold of the Mgid zones. 

"Hie tides are only secondary in importance to the 
currents of the ocean. The influence of the moon's at- 
traction upon the sea (ivere the wattiTS spread unmtei- 
rHptiilly ovijr the svliule tartli, anil tlic bottom of the sea 
free fiom irregularities) woiikl raise it about five feet at 
the point of greatest attraction, wliile the sun would raise 
it two feet. At neap-tides they pull in opjjositc direc- 
tions, when the water should rise by the ditterence be- 
tween the two attractions, that is, by three fvet, ihcso 
dr.as hottcvir, IK som.tim.^ n. .ill m utnli i I n, 1 

liu biiiia .,t thi iiilMUi ml Nn\ I nuigtut. It IM 
helped to a {jreat height. a.s in the iloiTglily River, up 
which the 'bore or 'sudiien and violent wave' rushes 
with such impetuosity !ia to sweep cvcrvtliiiig before it. 
In the Bay of f<mi(lv. where the bottom for u long way 
ehoala upwards ami the shore convcrjjes, the tide is said 
to attain a height ot one hundred feet at timea ; and 
once, lu the night time, at high water, Ictt impaled upon 
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a sunken rock a Tessd, whoso crew found themselves, 
when light came, looking bom a dizzing height upon 
waters far below. 

"Waves caused hv the winds differ materially from 
tik n ^L li t lU ill II 1^ i,L 1 I ) 1 1 li rt 1 but 
from the littli^ dcptli to wLicli thev agitato tii.' wat.ir. 
A Burface-wave fortv feet in height and a quarter of a 
mile m breadth, only displaces the water at a depth of 
one thousand three hundred and twenty feet hj an inch, 
whereas the displacement caused by the tidal-wave en- 
tends to the bottom, even in the deepest waters, wlicrc it 
am lilt t fttm tMO th i-fi] U U r tl nil t 

" ISotwithstandmg the low freezing point o[ K:ilt water 
(28i° Fair.), ice of enormous thickness is found in polar 
sea^ that which forms the icy bamer in the antarctic 
seas being one tliouBaud feet thid^ Btretching in an un- 
broken bne one hundred and eighty feet high, for four 
humlrcd and ilftv mlka. Snow fdliii;; on s.ilt wjiter at 

fresh water ice brought down by gkcicrs irora the land. 
Of the quantity of polar ice discharged into the ocean, an 
idea may be formed from the ease of the abandoned ship 

Besolvte. whieh drifted one thousand mdes from its posi- 
tion in l!ehille« Str;iitt<. upon the drift of an ice field 
tln'cc iiuiiiLred thoa.-iand square miici in extent. Such 
ici'Ijitl's us li;i\'fi ilu'ir 011^111 Ln glaciers, often carry off 
poitiooa of ancient soil, and some have been encountered 
in the north sea having upon thetn bones of mammoths 
and other extinct animals. By tiieir traneporting power, 
and abrading action in shallow water, these drifting ice- 
bi'rg-i |iri)'ltu:c imparl !int chnT\!;e3 in the emst of the earth. 

■■AliM,;; MK,-'l,:ni..:'i .4 , | , (. -. J w . i jit of the sea 13 in 
s;ill (Jiiii'.i^ii ;ii^, i.ii .,ili-]ii-;' id li liich are now far 

fcum the ocean, have vasl dciiosita of mineral aa]t8,left by 
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the drying up of bnno-laki^s. w)iosp connexion with tlie 
ocean had been cut ofl liv geological cli,iiif;i s. 

"The uses of aalt in the ocean arc now prirtly iniilor- 
atood. Evaporation is commually taking place irom ihe 
snrface of the ocean on an enormous aeaic in Iropieal re- 
gions: this evaporation concciitrati .-i f hii rait \i ;vtpr at tlie 
surface, which thus beroiiiing heavier, sinks and has its 
place supplied bv the less ealiiic water from beneath. 
Ihu8 the presence of aalt in connexion with evaporatjon, 
ensures a constant up aiit^ down movement. difTcnng 
from the currenta of the ocean as the ponataltio move- 
ment of iDgcstioD, diges^on. and egeation m the ammol 
economy differ from the sfiiatioii aod oiculabon of the 

blood. 

" Salt is necessary to tlio well IjLiing of marina animcds, 
few of which can long live out of sea water. The aalmon 
and some other fishes, which ascend onr fresh-water iivei% 
are only partial esceptiona to the rule. 

" It was foimerif supposed that animal life could not 
exist at very great deptlia of the sea, but Dr. Wallich 
states t^t between Capes Farewell and Bockach, bottom 
vaa found at twelve hundredandsixtylathoma; and when 
the Bonnding line was drawn up, aftei trailing on the 
ocem's bed, it brought np severel star fish full lifeaoid 
Tigour. 

"The bed of the Atlantio Ocean, at the depth of a 
mile and more, is covered with living iniusoris, and 

many minute animals are known to build up coral teefe 
in the sea. The diatoniaccai, bo small that a cubic inch 
is siiul to contain five millions, are eaten by the BaIp^e, 
which in tlioir turn being i;alcn by cetaceans, furnish 
mediately food for the largest whales. These microHCOpic 
diatoms exist in such ineonceivabte nnmbers that their 
ailieeons cases form hy far the greater portion of the bed 
of the ocean, while vast fossil beds of tliem are found in 
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noarly all parts of the known world. Tlic ■ tripoli pow- 
der.' WBcd for poiisbing mctai. consists almost escluaively 
of those flint casps : .md so docs llic \ ictona barrier, a 
Milk in thi \.ri tir ( I. , ,n i.,'n linii 'i .1 inih s 1, ni, 1.} one 
lini.<;.v.l iiii.l Hiciitv mil.-., will.'. ILi-vrn'e ;ilf.Q found 
nl.i .1 liTill, ... ' II Mt ,] ] ,1 1, M ^ .1 II fLf 

crust m almost n-cry n'j;ion. ' ' 

'■ It 13 beiicvcd that tli<! dmtomaceie constituti; the ehiut 
food of all the smaller nioiluscs and crastacfjc : and aa 
thi L ^^ tbr r],i, t tood of dl tli 1 lU' r li li thr 

thiir-iistimnd. U tin < mi n oy\ it mi Jlir iijniit 
the Bay of Bengal nnd llu^ Imliim Owiiii. fitid llifnec to 
the Atlantic. moBsea of the living oigaiiisnis arc seen as 
enormous ■ yellow streaks. flLikcs. and tufts. The salptB 
which feed on these diatoms. I'MSt m siii h quantities in 

numberless myriads of iiiruaona. mid the ocean waters of 
lae coast oi uma ana tnoae wntcu surtouna i^eyion, nave 
the same colour from a similax cause. Twenty thonaand 
square miles of the Arctic Ocean are of a deep green 
coloDi and very opaque, from the presence of iiinumcrabli; 
micioecopic medusa. 

"Marine growths, nluiopi ;l^ surprisin;^ from their vast- 
neas as the microscopic animalcules for miniiteiie!.s, occupy 
vast regions of the sea. On tlie north-west eoa-st of North 
America, there is a kind of sea-weed, tlie st^un of which 
is no thicker than whipcord, which is move than thiTe 
hundred feet long, terminating in an immense floating air 
vessel, shaped like a barrel, si.'< or .--cvi n fi'i f Jii']i, from 
which proceed some fifty forked 1im\i-,, lach lijiiiv or 
forty feet long, radiating in fiiir weather, from the centra! 
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floaty to a circamferenco neuly one hundied feet in 
diameter. The stem <^ another kind of sea-weed found 

on the aoutlicnt coast of the aomo continent, is sometimeB 

fifteen Imiidrfd fci't hm-^. cridiiifr in a mass of flo.iliiiir 

five fathoma, and its beds furra cscellunt naturiil floating 
break-waters." 

Tbs) Tarietdes and multitudes of marine animal and 
vegetable organisms are more remarkable and curious in 
some respects than those inhabitii^ the land, but less is 
known of the life histoiy of oceanie species, and our 
space excludes details which may be found in special 
works. 



TilF, liELIQUlAL RKAI.M. 

Eelk^uial Classes.— The vestiges of all tlic epicoamic 
realms, (^iiibedtbd in tlic earth at diflerent periods of the 
histoiy of tilt world, become an intermediate realm, and 
form a spoeiol branch of study quite as interesting as tie 
rest. Its natural divisions are also those of the epicosmic 
world, since every realm leaves relics of its former states 
of evolution ; even the vestiges of former ages may be 
buried in the niics of more modem periods. There is 
one main clii.^s of relics, then, mcluding the remains of 
nil divine creations ; and three secondary classes, in- 
clndirt; those of tlic industrial, artistic, aod scientific cre- 
ations of the human race. The relics of instinctual crea- 
tions, such as honeycomlis, Lirds'-ncsts, etc, belong to 
these connective classes, ms the works of finite creaturea 
in contrast with the relics of divine crL'ationa. 

ItEUUnui. Faotoks.- 'i he vcsticps of all the realms 
are the organic factors of this oik' ; the successive periods 
of tame and zones of sepulchral deposit arc the historical 
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of the sedimentiiry rocks ; with numcroua kinds of secre- 
tional exuvirt!. 8Utli as ngnf,. fmifs. eiims. etc. The moult- 
ing, of uiiiii il inl]li.ir -1., 1, i"^ tliL f, )tl,Li^ of birds 
th ll I ll h III s I uu! lull I f miiiimih the 
bill nil 1 I .1 11 ml iiiini loj ntliii km.h of 
mouUs. leave traces wliicli are found in iJl the rocks of 
aqueoua tormation ; and various kinds of foasU rernams, 
petrified or otherwise transmuted in substance, but con- 

ofpt^U" nifli. M.ktion fifth. ,piL.Mi,i(. tialmi 



The following table gives a general view of the organic 
factors of the reliquial realm, and little need be said of 
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f H. JU^Ht tndi^at, iHtUrg, •« 
W. OowHctin Fas- J U. InduiUu] nnuliu. 



-A. ^^'^^^^^^ 
IT. Xuunu 
IlL lonon Ro» 

IL Oguvio BwonU. 
■I. PlniU Bemrde. 



AperluChou flidogaiiB. 
AqiuUo vidogus. 



. OmoploliiU rMDidi. 
, Fulniapluvitl rMDdi. 
HiMwoplutlal Tccordi. 

. t^Ur ■tmupheirle tsaait. 
. M BtEDrta K^oa fBsordi. 
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■ Etjtcfi of atmospheric and of oceanic evolii- 
0 cflsily recoguiBed. They must exists how- 
n witli diose of other lealnui, and general 
investigatiou n ill give ub the means of deciphering them 

When natiu;il oinl avtir:i'iiil reiviniiis In f U) 1 

and recogtiii-iil ai^ IjiluN^ing lo any parucuiar realm, 
class, or Bpecics, the next important thing to know is 
the genealogical or necrological origiD and history of the 
relic, and the individual orgamsm or structure to which 
It once belonged, liiis constitutes the main fonndation 
ofl|- I fl]l Irjfal out lotrj 



other sciences are netessaiy aa prelinimary qualifications 
lor tne stuay ot inorganic remain^ as weu as tor cnac ot 



FosaiLiFBROus Rocks. — The study of natural remains 
forms a distinct class ; and, as the Organic remuns are 
imbedded in tin' m diiniiitary strata of inorganic realms, 
tlie Datural liistoiy of fossil if eroua rocks is mainly that 
of all the cpicosmLc realms. In John Morris's descriplaoh 
of the earth's crust, the foasililetous rocks and their most 
notable contents are thns described ; 

" FosaiiiferouB or sedimentary i-ncks eonaist of argilla- 
ceous, calcareous, or piliciiius iiuitti'is, formliig clay, 

and cot I position, but m liii ji li.n,' I'ui tbc most part been 
deposited in the form of soft mud, Siind, or calcareous 
matter, at the bottom of the sea. These rocks contain 
the remaim of organised beings, by a knowledge of which 
the geologist is enabled to ascertain the relative position 
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of any series of strata. These remains, or fossih, are not 
promiscuously mingled in the different strata, but have 
definite relatione to each other, and point out the succes- 
sive peiiods and phvaical conditions under whicli this ot 
that stratum was olaborated. 

" Fosailiferona rocks are naturally divided into three 
great series, representing very distinct periods of evolu- 
tion, as Timnift'Sted hy the general aasembhige and rela- 
tions of organic rcmaius therein contained, llie first or 
primary period is represented bv tl)G - primary or palmo- 
xdia series' of Bedimentary rocks, containing remaina ot 
the moat ancient fbnns of life ; the * eecondary or meso- 
z<uc Beries' of Bedimentaiy rocks contain the lemaiDB of 
loss ancient forms of life ; the ' tertiary or cainozolc se- 

groups of strata. The piimary or palaeozoic series in- 
cludes the Cambrian, Silurian, Devonian, corboniferons, 
and Fermian groups ; the secoodaiy or mesozolc series 

include the triaeaic, oolitic, wealden, and cretaceous 

groups ; the tertiary or cainoaoic iuehide tlic> eocene, mi- 

repicsentcd in each of the three great series, primary, 
secondary, and tertiary, but in Tery different degrees of 
morph(dog^cal evolution. 

"The palteozoic series is marked by the presence of 
fishes with hetcrocerfal (unetjual lobcd) tails ; of moUusca 
belonging to tin; iicra orlhoceriis, •I'lmiitites, septcena, 
spirifer, productus, ottbis ; iiiiiiierous iuims of Crustacea 
called trilobitcs ; and many genera of corals and cnnoids, 
as heliolites, favosites, actinociinus, platycriuus, pentre- 
mites. The plants of tbifi series are chiefly ferns and 
lycDpodiaceee. 

t2 
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"The mesozoie acnes is mamly cliiiractcnsed by tbe 
numeroaB rcninins of ri'ptilia. such aa those of the !ciJn/o- 
Bavrua and the pli'siosauriis : amonc the remania of 
molIuBca, by those of ammmdes and hdeinnttc.':. and by 
die rem^na of many forms of corals and cycudciform 
pltmts. 

" The cainozolc senes is distinguished by the abundaot 
remaina of mammalia ; many genera and Epceies of shells 
identical with those now living ; and by the remains of 
exogenous or dico^ledonons plants." 

Foi the pcogreasive hiatoty of Buccessive formations of 
sedimentary strata, and the sacccssive appearance of or- 
ganic remains in all these strata, wc uvaj refer the reader 
to Lyell's Manual and Principles of Geology and Pr<H 
feasor Owen's I'alieoiilohgij. For those who read French, 
the CouTi fliii:i'iiiiiii-(: i/r /'u!iEont6logie et de QSdogie 
Stratigraphiqiic^, pjir il. AkiJe d'Orbigny, will be a va- 
luable work to consult. 

We may observe, however, that geology and palfeon- 
tology are not yet perfect sciences, as neither the litholo- 
gical nor tiie fossiliferoua peculiarities of any one region 
of the globe can be tonipK te e^iKiiieiils of the sucGeasive 
periods in every other ii iiiiu. \Vc m:iy aecupt tbc ge- 
neral definilioilfl given of l uiiuliuiL^Lry ]i(jriodB in Europe, 
aa a ^'pe of those in other quarteis of tlie globe, but the 
names which may be very applicable to one continent 
may also be very inapplicaUe to another. Cambritm, 
Sihrian,Devoman,carhonif'.'rous,s.'ni[ Permian, are much 

aueeessive phasra of evolution may be correct in their 
relations to time as indicated by these lithological and 
Other characteristics in Europe ; but where voiy different 
kinds of strata and foseilB denote contemporaneous auc- 
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cessions in other legions, these European Dames would he 
inapplicable. 

The whole globe has not been yet explored, irnd tlicso 
names, being more or lesa well suited for Eiivojieiin re- 
gions, may be aecepted provisionally, but time nlonc, or 
mainly, should bo the basis of a scieutilic definition and 
nomenclature in geology and paiieontologj'. It is not 
our business to suggest new Q&ntef) tot Bpetdftl definitiom 
in those sei[;nci:s, and therefbre we shall adopt the namea 
already used ; but with Bnch leeerre as tbeoiy requires 
in all such cases. The true names, when once given, will 
ii^iply, however, jnst as well to our general distincldDnE aa 
those in use at present, which cannot be conveniently 
altered yet. 

In history and archiaolc^ the names are less defective ; 
but even these rosy not be as accurate as time will make 
tliem. Our buwnesa is with reliquinl history in all de- 
partments, divine and human ; not with tlie spcciiU 
defetta of definition aud nomcnchtturc, although we are 
obliged to make use of these to .avoid the more unpleasant 
necessity of coiuinj; new words, which might not bo well 
understood. 

BooioLoaiCAL Rel'oeds. — The main class of the reliqnial 
realm consists of vestiges of every other realm ; and these 
vestiges are the domain of geology and palteontology. 

The secondary or connective classes of the reliquial 
realm being those containing relics of human creation, 
we must consult the works on eidieeology and histoiy 
far the information we require : and as religion is the 
baus of all human society, tJie histoiy of different revela- 
tions and religions, ancient and modern, gives ua a key 
to the progreasive creation and development of different 
kinds of indnstria], artistic, and scientific reniainH. Tlie 
history of Asia, A£ica, Europe, America, and Australasia, 
contains various traditions of the origin, the growth, and 
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tin decline of nnmercnu societies ; and all the renuuns of 
sdeiice, art, and industry, differ in accordance with the 
instincts of tlie different races, and the institutions of dif- 

"'I'liii' jiuil falsL" rcvelationa arc supposed to give oiigiu 
to true and fiUsi; societies ; or to societies that prosper or 
decay and die away, according to the trutlis or the false 
doctrinee of religion. But imperfect views of truth may 
lead to social and religious decline, with or without the 
help of falsehood and erroneous dogmoa, just as inferior 
tvpcr^ or :L(iiiii;il ;iinl vegetable life have passed away with 
i>r « ^ilmnl ili.' I'f ilisL-iise in former agCB of the worid, 
ts) 1)1' ■jui '-i'i iIi-J liy jiuiv iiuJ jiiore perfect forms of animal 

And htru wu may oleerve that; as new religious rerela- 
tions are not always developed from more ancient and im- 
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societies as new creations bring forth new and higher 
forms of ammals and plants. And as time is necesaary 
to diffiise new troths and multiplv the converts to a new 
religion, so fame is necessary to diffuse new types of or- 
ganism, and supplant the older and less perfect forms of 
animal and v^etahle life. 

All rehgiona are divme creations ; for man cannot, 
without inspiration of a high or low degree, give forth a 
reveUtion and oiiganise a prosperous society of any kind. 

are of varioos degrees of im- 
v that IliL'v M('i-e well adapted 



given plaees, and iu ditl'freiit agea 
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A)l religions being perverted by man before they are 
subverted and superseded by Providence, are not, in tlieir 
degraded state, what tlicy were at first ; and therefore we 
must not judge of the value and importance of a primi- 
tive revelation by the monstrous incrustations which come 
down to UH aa veatiges of former ages. Not that we deem 
the reason of the present age a competent juJgo of the 
kind of Bpiritnal food tiiat was best auiwd to a former 
nge ; or that troth conTeyed in historic allegories and 
Eiymbolic forms addressed to the imagination of an igno- 
rant race of men, can ever be duly appreciated by rational 
minds which take for granted that God does not permit 
imaginative language and inaccurate general expressions, 
in a revelation addressed to people who cannot count be- 
yond the number of their fingen^ and habitually speak of 
Gonntleas numbers b^xiod ten or twelve, as thousands, 
myriads, and multitudes. This, however, is noc a ques- 



religioa of each v^^ has bi^eu revealed to it in bygone 
agea, but the location of race upon the suriace of the 
globe has been assigned hi it, according to its vants and 
the peculiar instincts of the nation. Thus art is different 

in cverv clime ; industry is different ; and even science 

rriigiourt. the sciences, the arts, and tlie indusLrii's iif tlie 
East, are not those of the West ; those of the North, are 
not those of the South. Aa Christianity, divested of all 
crade theology, succeeds and snpeisedes all other forms 

of rebgion and soeietv, East, West, North, and South, the 

arts anil sciences will naturally follow ; but even then, 
oiiL !,(.._ rtdl b, d \ hi] ed more In one way tbini niioE licr ; 
and diversity will still impress il^df ui>un iLe wuiks of 
art and mdustry lu every dime, with every race of men. 
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In Afncm Amcnca, Australia, and the Pacific lalande, 
some mccs of mankind seem to have been left nithont 

religious inspiration, to live like aniinala m. herds, without 
intelligence L'ncniL'li to oreanise JincK'ticH, inid educate 
themsDlvcH m :»n, ;.ciriii.'L-. iiml m1' .ui i.vi' iik, i-.;iv. In 

must be bom uaam into tka spuitual sphere of revulation 
and religion, before he can attain to moral, social, and re- 
ligious rank m nature. This second birth is even necee- 

BQjy for men born m eivdiaed BOeietieB before they can 
tln'iu lilt liii! iiiitiiral or nniniiJ humamtv and beeomo 

E I , It 1.1 md rili_iims l"irv-s lln-. how- 

c\ 1 1 n L ,1 11 II liir cou'iiikrititui hue oni present 
busmcss being Imnted to the hiBtonca! factors and pheno- 
mena of the i6lic|uial realm i and these consist of one 
priinaiy and three secondary claseea of hisbnical reocode 
in epicosmic time and space. 

Epicosmic Peeiobs. — Three periods of time — "the 

niscd by stiuknls of geology, and Uit'se arc naturally sub- 
divided into leaser periods of time ; but no organic theory 
has yet been made to deal with the reliqnial realm as an 
epicosmic ooit of history snlgect to organic laws oriee, 
number, weight, and measure, in cotinection with all other 
realms ; and more cspcciiiily with hum.aii !iisitr>ry and de- 
velopment. 

The natural zones of ,il! n IliUuiI d.-i^.^W.. ^^xiciul from 
the equator to the poles, in latitudinal directions, on the 
one hand ; and &om the sur&oe downwards, through suc- 
cessive strata, on the other; nntil we readi the polar azoic 
strata one way, and the azoic oi igneous formations, in the 
other. There arc, then, natural 20nea in this realm, as in 
the atmospheric iuid the oceanic ; so that an organic Bcale 
of zone-^illiaiic-cs may here be found as in the other inor- 
gauic rcidma 



in all tifir views of definition 
^ to fossiliferous strata, but their 
*e not very different iroiu each other, and we may 
them as sufficient approximatioDS for our present 
le. Tlioy all agree in recognising three great epochs, 
I primaty, eecondary, and tertiary, or palieozoic, 
>iC and cainozrac. Sir Charles LyeU places the two 



numeroua and varioua ; . and after giving the particular 
names and definitions of other geologists, Sir Charles 
I.yell forma two tables, in one of which he makes twelve 
secondary divisions, and thirteen in the other. There is, 
then, nothing very definite in established nomenclature. 
We dtqll not do any violence to recognised authorities, by 
making our definituma and distinctions in confonnity wiUi 
the natural order, of organic method ; for the difference 
is vciy smnil. 

Two great epochs fire recognised by Lyell before the 
advent of hiiniauity upon tlio globe; and tliis gives us 
three natural distinctions, which may be called paleozoic, 
nicsoKcric and tuitbiopozoic The following table shews 
what may be deemed tbe natural rabdivisionB of Uieee 



Ml 
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* 3 IL BIlnrliD period of apico 
£X -J, ^b,HuriAnperiiKl^ofepiroimii:e™kli-jD. 

It would a wilite of time to disciiiw the prci''.'diiig 
table, as other nauica and distinttiotis of periods might Lu 
just as good, or even better. Science will decide the 
qneatioii in daa time. Twelve distinctions are, however, 
more convenient than any other number, and probably 
more natural. The Bubdivisiona or ^'oiipi; pertiiiniiig 
properly to cacli ol the twi'lvc ]n'i-iiiil:i ran hf niii--l accu- 
rately fomii'il Ijv ]ir.L 1 1.-„! nciiinL'] . ; mi \i lir^i i l:l■^c are 
formed, thev niiiv bi uwyi: i^r divii-itii i| i[i t-nch of 
the four car Jm.il loiigitiuU's, — ;\tiim-Auslralasiaii,Eiiroj)c- 
A&ican. Amencaii. and Tatdic. 

The anthropozoie epoch may be subdivided into a pre- 
hi t pip III ' M 1 id 



m la 1 m]. t h 1 j t t t 

nations ; and by others still much more important, known 
to be the pcodncta of society daring Chmdan period. 

The supernal sociological forces mentioned in the table 
relate to fh<: ,ycTic;Ll(.;^ic,il i>i-i,i;ii, rr^Llioii.^ of Iho Jif- 

and elolliiiig on whii^li the esisteiice and the nmltiplica- 
tion of the races depend &om year to year ; and the pby- 
ucal and psychical forces of the hnmaa soul, on the deve- 
lopment of which during auccesaivc generations the whole 

progress of hiiuuiti Kocicty and I'pH'urfiuic eulnirr entirely 

Divide JtrvuLA-iiON.s .\.m) 1n,ii>i^atrins tu-c lUc ULibirid 
food of man's spiritual uulure, from whieh lie gains all tus 
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Btrength of wiedom and unikratanJing in the first ngcs of 
religiouH and aocisl oiganiaatiou. Tliis wisdom is gradu- 
ally complemented and improvtd ljy ecii>iioe gained from 
the patient study of the book of na,tiirt;, which is also a 
divine revelation of another kind. Miiti's mind in fi'd, 
then, by revelation in all ages, wbcrti lLi! luininn sjiiiit is 
developed; and where that ia not devi:lops;d he ia merely 
a bimajial animal guided by instinct, liku M otljer linito 
cicatnreB, and little better in bis natural propensities, or 
more leBoed in habit than » monkey oi- a dug, urdrss it 
be that he is more refined in crui'ltj- tn wiIki- cTf-nlurt's. 
We need not dwell, however, on tliLvi^ r|Uf -itionT ln'if, as 
they irill find a proper place in socii.ln!:) and lii.-ioiy. 

Fhyticlogieal Charaoterislicg of Rdiqu iul lieaini. — The 
physical and phyEdd<^cal characteristics of an epicosmic 
period of evolution are similar to those of an orguiic or 
an inorganic realm or class at any period of time. The 
phenoriK'na, of course, arc dilTcrcnt at different epochs; 
but tin; factiTs aiv tlie same as far as laws and method 
ai-e 1:011 cenicd, Tiit're are radkdory modes of action in 
the relics of all realms at every period, vibrcUery modes 
of action, permutalioni of state, complexity of Btroctore, 
differences of form and tues, to be recognised in tihe his- 
tory of all the inorganic and organic bodies whose relics 
are left behind to tell the story of their former career in 
llie woi-U, I'he iimple stateiiu'iit of tlif fact is nil we 
need for this brief outline uf ihc lelLpiial redoi. I.yells 
Frincipks of Geology treat very fully the details of all 
these c^uestions, as the Maraud of Geology deals with the 
question of systematic analysis. We only need r^er the 
reader, then, to these elaborate irorliB for information with 
regard to all the natural realms; and to the best works 
on sacred and profane histoiy and archaeology for ample 
knowledge on these interesting questions. 
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THE GEOSPHEBIC REALM. 
Crust op tjib Globk.— Tlic yxtenia! sliiill bears the aanie 
tclntion to tlip body of tli? ^^lobc ns tbc fiml of an oraDgc 
bears to the intrvtial Inhca, or the Piiidcrmic hyeis of the 
.skin bear to the ivbole bulk of the human body. Tliia 
estemal ehell is supposed to be about twenty-five mUes 
tliick by certain authorities (Humboldt's Cogmos, voL v; 
BoWs ediiion, 1858), while others estimate it to be more 
than twice that thickness. Whatever bo the n^al doiith 
of the strictly epicosmic crust, the molten lavas of volcaii ic 
strata pierce through the other rocks, and sjircnd over 
portions of the visible snrface, just as other strat.a crop 
ont upon the Biu&ce under water and on exposed dry 

Volcanic d^Uui below the upper strata of hypngene 
and aedimentaiy rocks, may lie coiiipDicd willi ilie soft 
Btratmn of the subcutii-nl'ir I.iycvj of ili.^ cpiil. I'lm^ 'in the 
body of an animal. All wc Imve to deal wicli i-i ilie outer 
rind anlgect to secular upheavals and subsidences; and 
more espedally with the active class of strata undcrl;yii^ 
the more solid rocks, and cansiiig them to sink below or 
rise above the level of the ocean, as the uses of submei> 
mon and regeneration, or emersion and degeneration, may 
demand. 

In the lapse of ages sedimentary rooks may possibly be 
changed into metamorphic rocks; these, again, become 
plutonic All rodiB may be melted by vohwniis heat below 
the depdie of solid strata, and return into a kind of paste 

analogous to that of lava in a molten state. These trans- 
formations may oceur in vegul;)i' sueeession, as periodic 

HO doubt, of molioii mutation in tlieso stmtii, and a 
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law of structure mhI ()f uses, in the gcosphcric crust as ia 
atl other epieoiiinii' n 

Genekal and t^i'LLiAL i'ACi'OLd. — 111 iiccnrJiincc with 
this plan, there roust be general and Bpceial factors in the 
gcospheric lealm. It is easy to distingui^ one main 
class of geodynamic rocks, contrasted mit three ee< 
coodary chissea of geostatic rocks of hypogeue formation. 
I.e., voltanic, raetamorphic, plutoaic, and magnetic rocks. 
Volcnuic, strata arc evidentlv the most ;ictivc elaas, while 
the other hypogene strata arc niiimly paseivo or gcoslatic. 
MetaiEtorphic and plutonic Facka are recognised by all 
geologists : and polar strata bemg distmct in their mag- 
netio quaJtties, may be acknowledged as a natural con- 

If the or;;!Lnic plan which govcniB other realms be ma- 
niK'ft in llu.-^, hiid Hpiitial factors m each region 

of the voli diiii' d;is^. and zoik allranccs in parallel with 
those ol other realms. Is there an alimentary system in 
voLcsmc r^ions ; a circoi^iy eystem i a reproductive 
system; a resietive, an oscillatiTe, a limitative, and a 
therm oeleotiio group of systems, .with corresponding 

logi(;ul plienomen;!, that iiseiits must (jxist wlu-re \el,:aiiia 
action has occurred ; and there are no regions wliere 
traces of former motions and mututions arc not found. 

Sedimentary rocks belong to the r«lii|uial realm ; ig- 
neous rocks alone are dealt with lu re. The ructaniorphic 
and plutonic cliiists are luon- ci-ilv uli.erved than the 
moving clasd of molten l.nas. 'll.r-u nvt: hidden from 
our view esccpt where active eruptions bring them par- 
tially to bear upon the surface. We must submit, then, 
to the necessity of classing these geodynamic factors ac- 
cording to their known effects, without Iteiug able to 
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The ruling forces of volcanic or'cncv mic iK ;ir. i ifrtn- 
city, etc The mgcatn mupt coii-^iHt, di miir.ti'i' ™-jiiinwi^il 
up by earthquakes and reuiiccu to a nioi[*?u state, to re- 
appear m Bome new comomaiion. The jiroiiucra of vol- 
canic eruptions are BOiit forlli by tbe agency of heat and 
water, gaa and Eteam ; tlio latter being manifestly the 
connective elements in all gcodyniimic phenomena, Tlie 
special factats hidden in volcanic deptba must bo imagined, 
as they cannot be described. 

We proceed from the special analysis of a single region, 
to the general question of zonc-allijinees in the main class 
of gcoilj-namic rocks. \'olcanic strata must underlie all 
olliers in every part of tlic eruat ; anil tliei-cfore natural 
alliances of volcanic regiona must run parallel with those 
of Uie oceanic and the atmoepbcrio realms ; the same 
zonea of latitude pertaining equally to the three great 
mobile envelopes of the globe. We cannot spealt of vol- 
canic dcptlLs, bcciuiso wc do not know tlicm ; but zones 
of hititmle are manifcHt, and these are all we need for 
present purposes. The names already given to the at- 
mospheric and the oceanic zones may not be strictly ap* 
plicable to volcanic zones, but th^ will serve to indi- 
eate locality without regard to differences of lelalioual 
activity. 
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VIL Torrid MM of lubttmnan nlunls tganej. 
-7. InciKolu Tolculv ecitiH ud enipllTa regioni. 
TL Ardvit tooe of inbtBtruMU Tolcufo ftgeocy. 
■(L InoHmlu Tokuic conei ud ervpUTfl ngionfl. 
T. n^ideft] zone af tubterrwina Tolouiic agancj- 
InoKulv Tolonic codu nod orupUro ngioni^ 
'IT. Genlftl lone of anbtemnttn TolcAnio b^odoj. 
IIL Tuapanto »iio of lubterrueui Tolcanic Agancj, 
'S. IdohuIu volcanic conce nA wa^^n tb^oho. 

For spcci^J iiifiiriii.idnn with regard to voicauic agency 
in all the latitudes and longitikkii of llio lioiciii and aus- 
tral hemiBpheres, the reader may conault Sir Charles 
Lyell's Principles of Qeohgy, HumbtJdfa Comao*, Keith 
Johnstime'B Ph/aioal Geogm^y, and otiiei standard 
worta. A generd and systematic Tiew is all we need 
for the illustration of organic method as applied to in- 

The iiipurfieiid cruJ^t alouo Iil'Iihi^s iii :\ii\::>fi.iii:. 
realms ; and all below a certain volcanic deptli perUiiuji 
to Uie great body of the planet Au average height of 
fifiy miles has been compnted for die atmo^herio en- 
velope ; an average depth of three miles for the universal 
sea; fiomo twnnty miles of depth for sedimentary and 
solid racki : .ml u.ik,iii\\.i .u'l.tli-. l.i>|.nv, t>ir uinlliiu lava 

Volcanic depths atid OHcillatii'e agencies exint in every 
latitude and longitude under the bed of the ocean and 
the superincumbent strata of dry land, bat empldve vol- 
canic regions are oidy partially distributed upon the sur- 

f; 10 1', as scon in Krith .I'lliiistoiic's iimp, exhibiting " the 
di-tvibi^!:o;, uf , ..■II .1! .V, - ,ij.d u>!. 111,.^ over the globo." 

claas of fattor.s Eiiid plienomena, H'hat the iiose and mouth 
and other senaea of the human body are to the vaseular, 
tbc digestive, and other systems of the otigonism. 
Periodic Oscillations. — The epicosmic croat is not 
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that of BStrODomers, who apoak of a Kolid wnll from one to 
four thousand miles in tliicknesa; it is liicrcly the uneven 
cuticle which clothes the cosmic body, wliatcvcr tliis may 
be, solid or liquid, porous or compact, in its cxti?mal or 
internal portions. The vents of numcroim voIfaii"S! rptiph 
down to the fiery depths of the epicosmic nhidl. ^Vitii 
respect to the physical condition of tlic interior of the 
eaiih. little more is known than that the matcnals must 
be pi'ctty uniformly arranged about tlie centre ; and that 
the density of the entire globe is about twice the average 
density of the Bupei ficial crust, or fi^'e times that of water. 

The rumpled surface of the land is diversified by wavea 
of vanouB dimensions, not cxt^cedinp; some six miles in 
heights above and di'pths below the level of the sea. 
Tluse arc moved alt^-rnatcly at different places, in parti- 
Ckiliir directions, by gradual subsidences and upheavaia, 
much perhaps, as waves are forraecl upon tJie ocean, by 
elevations and depressions, winch affect the upper strata 
to a eertMn depth below the common level. The mobility 
of ocettnic waves is very great, and may be measnred by 
minntes of time, whdn tliat of gpologic^il undulations in 
extremely slow, and only to be measured by centuries, or 
even thousands of centuncs. ytiil there is unceasing 
motion, and this may proliitbly affect the vanouB strata to a 
depth of forty mdea or more below the surface in all parts. 

Sir Charles Lyell, in his PrineipUa of Geology, gives 
Beveial theories of earthquakes, and the wave-like motion 
of the crust ; and although none of these may be com- 
plete, they all admit the power of heat and water, steam 
and gas,- as agents of volcanic perturbation. There is, in 
fact, a kind of circulation anil "actual pulsation en- 
gendered in tic molten matter itself," according to Pro- 
fessor Rogers, and certainly a powerful amoQ&t of active 
agency in subterrajiean steam and water. The croBt of 
the globe is kept in alow perpetual motion by dieM feroei^ 
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Rome parta being raiacil eix miles above the lerel of the 
Bpa, while otiicra arc (IcprcasRcl six miles below. 

However slow and secular the undulatoty motions and 
mutationa of the rind may he, there is abundant evidence 
that many portiona of esisting continent* have been sub- 
merged and raised again alternately more than once 
during the past history of the globe ; and not impro- 
bably, the liii.da now Forming thf'hed of the oee.in hnve 
been often raised above ;niil sunk below the waters, in ai- 
ternation with tlie uiirtlilatory motions of tlie parts which 
now esiat above the level of the sea. Tlic portions undur 
water may remain t«n thousand years in that position, 
and then be raised above, by slow uphe-avals, to remain aa 
long exposed to the effects of sun and air and min, aa they 
had previously been immersed. These waves or swella of 
land must iiei'essarily be more extensive inider water 
than alx>ve, the sea being now three times as vast in its 
dimensions as dry land ; and very prolmbly it may re- 
quire one hundred thousand years immersion to regenerate 
the porliona which have been exposed to the direct in- 
fluence of the sun and air and rain for a quarter of that 
time. Millions of years, in fact, may be required in lieu 
of thousands, for each of these alternate permuUltions ; 
for periods of time, which seem to us immense, are but 
Bmall cycles in the revolutions of [■ternity. The undula- 
toiy motion seems to be ineeasimt, although perceptible 
to us only where earthquakes and volcanic eruptions are 
sudden and frequent. We conceive tljat many parts may 
be gradually rising under water, while as miiny others 
may be slowly sinking lower down into the depths of 
ocean. However slow and gradual these oscillations of 
the land may be, they are no doubt controlled by laws 
as constaut m Mks laws oF gntTitation which regulate the 
tidal OBcillatiaiis of the sea. 

MiKBRALOOIOAL CONSTITtmON OF BOCEB. — ^What ia the 
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atractare of an individual mmen], sack aa any one of 
those which constitute s cIbbb of rocks 1 there are many 

kinds of minemls m complex rockH. juet as there are 
m.mv kiriik nf lissif In tho hnmim boilv ftiiil mimetoua 
kit,,] , I ,1, , , L , 1111,1 ^ li i'"t tlii'Hi.-ire some 
f,Ll 1 1 1 liLiiiiil u liiLiit u. LOii,in<in to all 

tlic; mdivuluiil org.iiiisms of any collective group. The 
pcoxuDBte elemeutfi of organic tusueB aie mostly albumen, 
fibno, gluten, casern, Ic^min, protein ; and the Bimple 
elenicnta in each of these, are carbon, oxi/gen, hydrogen, 
iiitrnimi. siifjilnii: nnd phosphoms. The simple minerals 

quru'l/, iiiu'ii, aii!;ili.'. horn blende ; ami m K-Kiier propor- 
tions, liiallage. actmohte. albitc. chlorite, leucite, stilbite, 
olivine, achorl, steatite, talc, topaz, agate, beiyl, gamet, 
etc ; and the cbetmcal dements most common in theae, 
arc Sirica, lime, magnesia, oxide of trim, manganese. 

In fjic iititnial ovL'iiiiLi^iii linve one main dsas of 
tiaaucs and tlin ,> n cm, li, ly ,1 !.^!=( s : bo m rocka we have 

' Tlie chenii(';il ■■],.in™ts arc much alike in nearly all the 
tissue? ol a plant ot aiiv elasa. although the organs differ 
vuli'ly from each other m form and structure : and so it 
IS with miuti'ala and xocka : the chemical compoeition is 
not so vanous in the different minerals and crystals of 
Igneous rocks, as the proportions and combinations, forms 
and Blructures. of these several minerals m the general 
structure of the various elasEes and allianeca. Felspar 
and hornblende, quartz, mica, etc., represent in the mine- 
ral compounds the elementary tissues of au organic body ; 
their different combinations ini a given rock may be com- 
pared witli the ^ledal combinations of these tissnes in a 
system or an apparatus. Mnsculai tjaene and tendinous 
tissue, elastic and inelastic tissnee, occur in many different 
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organs of the body ; felsjiiir and augite, quartz and mica, 
otciir in nuiny diSa-nat kinds of rooks. As in organic 
bodies, so ill tlii; iiiotgaiiio, n e have to distinguisli simple 
clemeats from proxioiiite I'loinoiita ; and these again, from 
tissues and orgaoa in the one case ; crystals and toeks in 
the other. 

"In granite, modem trachjtes, and many porphyritie 
rocks die moat abundant mineral ia felapoir associated 
with quartz, hombleado, aud mica. In aicnite and green- 
stone the felspar ia nearly equally mixed with hornblende 
and augite ; while in the balaaltie rocks, hornblende and 
augite form the main ingredients, with a small proportion 
of felspar. 

"Basalt oonaists of augite and felspar, greenslone of 
hornblende and felspar. Serpentine is a m;issjvc greenish 
rock with diallage and much magnesia ; asbestiis, steatite, 
and native copper, are also found in this kiad of rock. 
Tradiyte has a base of felspar, with embedded ciystals 
oi glaBBv leisnnr : sometimes porphyntac. Lava, the re- 
Buli 01 moaerii voicanie acnon, jb variable in lis Btructnrc 
ana composition : ueiiis aiiica to tracbiie and baealb. 



leisiULr anil <]ii.'U'i./.. wii.ii ouciiHJOnai ijiic.'i. i Jir itnii iion.e- 
iiUQ mays useu m pobtury ore prouueuu by lue uccumpo- 
aitiou of granite, protogyue, and p^^tite." 

The Plutonic and the metamorphic rooka are much the 
same as the Tolcanic rooks in elementaiy compo^lioii. 
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inst as the organic tissnes, skiii, bone, and muscle, ore 
mnch alike m the four ckaaea of the vertebrate realm. 

We do not know in what peculiantiea of structure the 
polar magnetie class of lack'i <lifter from the mctaraor- 
phic, the PI I I 

tion of m n 1 f I t o 

hemiBpherea is abunijautiv aicestea. In this, as in all other 
tealma, there are structural, phTstcal, and comiective oha- 
ractenstics to be analysed. 

The structural charactenatica of volcanic iwks relate 
chicflv to tiie different minerals of wlueh they are com- 
posed ; 1.8 far lis we can observe them in regions where 
thev have hccii brou<?ht from volcanic depths up to the 
surface. Those of the Plutonic and the metamorphic 
rocks are more easily obsenred and better known. 

The Maonxtio Class of polar rocks we cannot obserre 
directlj', and therefore cannot analyse. 

The MBTAMonrHic Class of rocks arc commonly 
divided into f/xti'.^s, homhlfiule, micaschide. day-slali:. 
qmirlz'dc, chloriti;, sc/iinte, and mukimtirphii: limi^ntoim. 
Gneiss is composed of quarts, felspar, and mica; hom- 
blettdeslale, of homblendB and felspar ; mica-slate, of 
mica and qnaitz ; tAhrite-i^-e, of cUoiite, quartz, and 
a:)metimeB felspar; day-slate, chiefly mtca, quartz, or talc 
Metamorphic lirneHone is a granular crystalline niarhlc. 

Tub Plutonic Eouks iire dsiti>ii-diu^}iiirphyn'!ii'//riiniie, 
sienitic granite, tijlcose granite, scliorlij granitr, curite 
granitic veins, pegmatite and graphic granite. The com- 
position of these rocks is similar in many points to that 
of metemorphic and volcanic rocka 

Volcanic ob Trap Eocks are subdivided into nume- 
rous onleis anrl frit.illici of mineral structure ; tlu' most 

lava, amygdaloid, svuriit, tuff, latcrile, agglomerate, etc. 
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NumeniQs robdivunona are formed in mme of these : 
basalt, including ampbiboliie: and pyroseae. dolente, 

euphoaae. and comean or aphmne. The fiisi of these 



out lupac UL'Kms arc ampiv given m aiaEoajra works on 
geology. 

Traprocks and veina, however, are merely off-dioota 
from the eobimanean voicamc strata, and may not pre- 
.tnt^. compl* dl». of eooJyn.mic TOkyn^ mi„ml 

i.iiiti <ii iioiar i'oni(!i, nf:n\. i,ii<:ii. iwii iiiiiHmH 

little known, as we have two. or even thre^ m the 
oceanic and the atmosphenc reahna 

AU complex rocks are composed of simpie mmerals, 
and these avf numi^rounand viuioua m lormnod structure. 

There n 
m ^uIb, P 
inorganic uoditis uci:i<r uiinost as mucu inienor to tho 
mcst complex, as a simpie organic cell is inferior to a 
perfect phoenogamic plant or tree. 

Physioai Chaeacteiiistics of Geosphekic Realm. — 
ju'u Lucre any peculiar riMtmori/ :iiiu vihiniorij 'iiwivs <ij 
action in different inorganic limlics ? 

V:irk>w licgrccs of sfHiiiUing ^■ilJl■^Ltions and elasticity 
are very marked in many kinds of simple minerals ; and 
different degrees of transparency, conductibility, magne- 
tism, and specific gravi^ ate not leas numerous and 
various than those of Sexihili^. and elasticity. 

TIio typical farms of crystals have been reduced to 
Honic b!ilt' duKcn geomcffical classes each contuning nn- 
mi'rtju:> ordiis, liimiiies, and species; not to mention a 
host of ii'Wgulitr types. 
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Tilo pa^utationa of slutc in luinenil liodies are not 
as marked aa in ai^anic Ludiei;, but they arc nevertLeless 
inoeasant in both individuida and massea expoaed to the 
vicia^tades of light and air, iicat and moisture, during 
agea and myriads of ages in all the volcanic and oscillatiu}; 
legionB of the world. Not to mention the allotmpjc Htatc 
at the ao-called simple bodies, such as Bulpliur. carbon, 
ozouo. [iliuapliorus. .;te., the infiltrationa of giia and ateam 
and \v.L(, r into (liir.Kut Strata of the earth, aa well 
ii» the ettecLg ol heat and the consequent changes and 
tranalonnationa of matter m volcanic emptiona. earth- 
quake^ general upheaval^ and mbadencea of land under 
and above the level of the ocean, give us numetons ex- 
amples of perturbation and of permutation on the largest 
scale, and in continuous operation. 

There is also a genesis of rahiifral bodioa as well as of 
organic cells, although the ivproduotivc process be not 
anabgous in the two cases. Still, generation and de- 
generation, c£ a certain kind, are squally manifest in botb 
the genera and classes of iuoi^;anio tuid <agamc bodiea. 
VariouB d^p:«es of complexity of structure are manifest 
in tiie otganic realms, and though Icsa marked in mlaerals 
than in animata anil plants, tlic binary, tcriiiirj, quater- 
nary, and other clieuiicid compounds are obvious in the 
inorganic realma. Aud moi'cover, aa one epeciea of plant 
or animal holds higher i-anh than another of Ihe same 
class in the order of uses to mankind, or to the worid, bo 
it is with simple minerals, one species being more nseM 
than nnothtr to tije huinan rai;e, or to the epicosmic 
realma, Tlie diamond lank^ hii^hor tliaji a simple piece of 
carlion, and all precious stoiic.-i t^ike precedence of com- 
mon minerals less rare ami buautiful in their peculiatitiea 
of form and atructurc. 

We need not dwell on the details of diflaient alliancec^ 
orders, fiimilics, genera, and species of '"i'^'n^" in each oE 
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the four classes of locks, as these are given in tho standard 
works of mmeralt^ and geology, such aa the Manual 
and the Principles of Geology, by Sir Charles Lyel! ; 

Bi;inlftnt'a Manual of Geolugy and Mineralo'pj, aud other 

■WUrlifi (.f llHTll, 

GeoJynainic ].lioiioiiieiia Lave bi'cn roci'»1]y invesiti- 
gat-'il with gi-eut catii by Jlr. Wooil, ilr. Malk't, Jlr. 
David Miliit, aiid otliiT i;tTiiin.'iit ()bsirv(.TM, mIio lia.ve 
published papers on the subject. A few extract? fiDiii a 
review of these in Weldou'a Jiiyinlrr, will givf; an idea of 
the nature and extent of volca.iiii; m^i ik v, ;iiKi wiiat is 
called the "philosophy of earthqiiaki..-. ' 

"The two mighty agents which (naicjiy i li'i i : geolo- 
gical changes in the configuration ami a=-iii.i;t of ilje Hiir- 
face of the earth are fire and nater. The former is the 
elevating, the latter the depi'csKing agent Were it not 
for the constant action of subten-anean fire, it is donioii- 
atrabla that the ocean would so encroach upon the hmil 
as. in the coui-se of ages, to submerge existing c^ontinentii, 
leaving perhaps the peaks ot a few mountain l^balus U> 
dot with islands the universal faces of tlie waters. The 
CMnpeneation for the never-eeasing abr.iaion of coast- 
lines by the ocean winch intestine fire gives, is far from, 
being confined to volcanic notion, aa commonly under- 
stood. The upheaval due to the eruption of lavas from 
lie oroters of voloanoa are quite insignifieant compared 
with the silent, slow action continually raising the level 
of whole continents. It has been proved that Scotland 
has been gradually rising for many centuries at a rate of 
several inches per century : and it ia certain that the site 
of Glasgow was swept by the ocean waves, at a time al- 
most within the hiBtonc penod. The low plains of Bel- 
gium, Holland, Bud an immense low tract of Northern 
Siberia, have been reclaimed from the sea almost as 
recently, by subterranean agency. 
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"The npheaval of contiiieiitB doea not take place 
equally over the area elevated. One part nay me wbile 
another remains stationary or actually sinks : for subsi- 

(Icnce occurs on an eiiormoiia scale, from isncoilH action, 

activity, and upheaval occura in directions radiatiwj from 
these centres. In a paper contributed to tlie PhiiMo^uxd 
Atagamte, Mr. Wood ahova tlial; during the immense 
period from the formation of the setiontlnry and early ter- 
tiary strata, to the present time, the u]"iIiim\':i1 proiluced 

asea. One of those principal a.xi-. lu ^h.' iliiiiiiuu 
sowth south-east, in the southern hemisphere, and is pro- 
longed into the noitliem hemisphere where the direction 
IB nortlt nortit-weet This axis coincides with the eham 
of the rookv mountams m Inorth America. The next axis 
i-i m (1 direction bo fi I ai 1 n rtl U w st n 1 

ir 1 ! ! s t E 1 1 lit I \ 1 r 

a\i IS 1 ri tl I 11 1 I i ! I f 

the Andes. A lourth a.xi6 ih fwutli by wi at and north bv 
east, nielmiiiig Eastern Austrabii, w-hcrc tlitro are very 
high inountaiDs of vokanio oriiiin. 'i'lie fifth and last 
great aiis makes a large angle with the otJicrs. I>i;ing 
Bouth-west and north-east, including the chain of tlie Al- 
lechanies. It is a singular coincidence that tlic jirmnpni 
peninsulas and islands of the world take a ni< iidiniuu 
direction, and that the configuration of the continents 
acconls with that general direction. 

" Mr. Mallet began, a few vears siiieo, in England, to 
collect and svatematise ail the aecounta of the phenomena 
of eiitl I k 111 oull d-; nw ( If i / / 
the IS t 1 r In ! tl il I S 

18 1 IH 1 1 4 1 s) nl M i r I Dijon i 
France, has publielied similar accounts up to the vear 
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1860. These docimieDts range over a period of three 
thoosamd five huodred tuid fifty-idx yeota. 

"He srea of a great earthquake may be deacribed as 
a ciicle having a radius of six Lnndrcd miluei : the urea of 
aBmall earthquake raay be a circle nliiise nidiuB is not 
more than twenty mili'H. The kinJ.sof .lisLuiLnmo ea.ustid 
by earthquakes, are io conformity with the elastic or in- 
elastic character of the superficial crust. Inelastic rocka 
are cracked ; surface tocka are broken or overturned. 
Buildings of all dimensions are thrown down ; riveis 
hnvi! tlieir i^oiirBi's idiiiiigeil, or arc swidlowod up in opuu 
ii..-,ui-.-. Jits of watrr oi- i.uiy ari.-;e from newly 

tile liiiul, givatly aljuvc their urdiuiir)' level, or withdraw 
beyond the usual low-water marie. 

" The frequency of earthquakes may be estimated &om 
the records accumulated by M. Perrey and Mr. Mallet. 

Tlu'so show that whil.' olIv 7S7 fiirtliquakcs arc men- 
tMiiulfrxutli , all ipnd I tii , i th, v iili l utli 

no lesa than art reoordud durmg the half century 

concluding in 1850. As there are many tracte stiil un- 
explored, all the earthquakes happenmg in this pcnoil 
have not been recorded. We arc thus warranted in say- 
inff. that on an avcrjiiii-, imirn tliaii sistv c.avllL(|ii:ikoa have 

fiu-tLiju iki II. piiiodii .1 mliMur it mi, Ihm^ 
approaching to comparable intervals. Great eurthquokts 
appear to have happened for some centuries, at intervals 
of about one hundred years : and groups ot several im- 
portant convulsions occur at intervals o! !iit\' vear.'i. Hie 
miilU i!.dthi iLttir pirtct th l I „iIm illuh y.'-ti- 
markvd hv iniiiieroui and im|.oit;uit earth. luiikei;. iniiny 
oi iLem very severe, in Chma, iiurope, and the Atlantic. 
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In the basiii of the Mediterranean, thare were diaaBtronB 
earthqaokea in the middle of the aeventeentfa century. 
The great Jamaica earthquake, and otbeis of considerable 
iiuiguitmle, occnired neai the latter end of the same 

" Judging from wilting recoids, the first, fifth, ninth, 
twelfth, and eighteenth centniies of the Chtiatioo era, have 
been the periods when the dieaatroos effecta of eartJi- 
quakes have been greatest upon the hnmsn race in dvi- 

lised countries ; while the fii^t and second A.c, and the 

third, seventh, tejitli, and foil rtci.' nth B.C. have been 

Vulcanic muulhi iire tliv poliil.-i whi^ro subterranKiu 
phenomena are manifested locally at the surface, aod 
from these pointa, their continuous agency below is traced 
hj very eztennTe pertnrbations. " The range of die 
AndcB, konx Chili to the North of Mexico, probably from 
Oipf' ifom to lifiirins Striiils," My» Mm. Somerville, "ia 
Vint di-.tricl of I'^M-Mti nctiijii, iiidudiug tli« Ciirribrau 
and Wost indhiu U-.ituU, an llie oi„^ laud ; -.ml stuldi- 
iug quite across the Pacific Oceaji, through the Poiyacaion 
Archipelago, the New Helmdee, the Georgian and Friendly 
Islands, on the other. Another chiun b^ins widt the 
Aleutian IslandB, extends to Kamtschatko, and from 
thciico passw thrmi;_f|i llir Kurilt', .Tapiim-ne, niid Philip- 

thc Bay of Ilengal. Volcanic action may agriiu be followed 
Irom the entrance of the Peisiau Gulf to Maib^ascar, 
Bourbon, the Canaries, and Azores. Thence a continuons 
igneous region estendfl through about 1000 geographical 
miles to the Caspian Sea, including the Mediterranean, 
and extending noi-tli and soulli liutwri'ii llir lliii'ty-iiflli 
and fortietU pandlcls of lulitiidr ; and in f.Vntral .Uia a 
volcanic region occupies 2jOO square geographical miles. 
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The Tolcanio firea are developed in Iceland ia tiemendoQa 
force ; and the antatetic htnd discovered hy Sit James 
Boss is an igneouH formation of the holdeet structure, 
where a volcano in Intrli .icdvity ntn't: 1*2,0(10 k-vt ixliove 
the perpetual ice of tlii>>' v^;. mu! ■.vuliin i ;j {- ,a the 
Bonttipole. Througliou; iln, ■..ni [uhlllhi cit ih,- worfd, 
the snbteiraneous fire la otU:]i uitcuaJy uctivB, producing 
flQch violent earthquakes and eruptions that then effects 
accumulated during miUions of years, may account for 
many of tliB great geological changes of igneous origin 
th^t have already taken place in the earth, and may occa- 
sion otlioi-!! not less remarkable, should time, diat essential 
oluniiiiit in the vicissitudes of the globe, be granted, and 
their energy last. 

"Sir Charies Lyell estimates that on an avenge twenty 
eruptions take 'place annually in difiei«nt parts of the 
world, and many must occur, or have happened, even on 
tlie most ostcnaivc atid siu-ful sciilc. nmong people equally 
inoipabk' of ■■.tiiiiatiiif; tln.'ir •.■ffects and of n'Coi.iiiig 
Ihcm. Wc »li.HiIil iicvi;!' lijLVC known tlic cxU-nt of the 
ftiarful eruption wliich took place in the Islaud of Sum- 
bawa, in 1815, but for the accident of Sir Stamlbrd 
BafBes having been Governor of Java at the time. It be- 
gan on the Sth of April, and did not entirely cease till 
July. The ground was shaken through an area of 1000 
miles in circumference; the tremors were felt iti Java, the 
Uoluccaa, a great part of Celebes, Sumatra, and Bunieo. 
The detonations were heard in Sumatra at a distance of 
970 geographical miles in a straight line ; and at Ter- 
nate, 720 miles in the opposite direction. The most 
dreadM wbidwinds cairied men and cattle into the ah ; 
and with the exception of twenty-six persons, the wliolo 
pqpulatioiK^ the island perished, to the amount of 12,000. 
Ashes were carried 300 miles to Juvli, in such quuniities, 
that the darkness during the day was more profound than 



Digitized by Googic 



OHAaACTBElSnOB OF OSOSFHKBIO SEALH. 849 

ever had been witnessed in the most obacnie night The 
fitce of the countr}r was changed hy the Btreams of htva, 

and hy the upiieaviog and sinking of the soil. The 
town of TiiTjiboro was sulmj(^rgoil, ami Wiitt'r stood to the 
th.ptli of fi-liU^i.'!! fott in places wl,!, ii h.-.] I. til -In h)vl. 

-llaiiy nJcaiios, i,u])iK)Si;d to lu^ vxiA,^. h,iv> all at 
onae buret tiut with inconeeivabli! violence. Witness 
Vesuvius, on historicd record ; and the volcano in the 
Island of St. Vincent in our own daya, whOBe oratet was 
lined with large trees and which had not been active in 
the memory of man. 

'■The BbeU of volcanic fin- lliiU gild., tlit glubo at a 
small depth below our fnt hus Let-n atttibuli'd U. dillViv.it 
causes. . . . Some conceive it to bi? supei'fieinl and due 
to chemical action in strata at no very great dejilh wlii-ii 
compared with the size of the globe. 'J'he more so, as 
matter on a most cstcnsive scale is passing fwm old into 
new combinations, which if rapidly effected, are capable 
of producing the most intense heat. According to others, 
electricity which is so universally diffused in all its forms 
through the earth, if not the iuimcdiate cause of the vol- 
canic phenomena, at least deteriniuca the chemical affini- 
ties that produce them." 

Sir John Herschel, in a letter to Sir Charles Lyell, 
Btates his views on the subjiict, thus : — " Supposing that 
the globe 13 merely a solid crust resting upon fluid or 
eemi-fluid mutter, whether extending to the centre or not, 
the transfer of pressure from one part of its surface to 
anotlier by the degradation of existing continents and the 
formation of new ones, would be sufficient to subvert the 
equilibrium of heat in the interior, nnd occasion volcanic 
eruptions. For since the internal heat of the earth is 
transmitted outwards by radiation, an accession of new 
matter on any part of the surface, like an aihlition of 
clothings hy keeping it in, would raise the temperature of 
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ing when the eTacnatiim ceases and &e crack becomes 
sealed up. . . . 

" The numerons venis for the internal heat formed hj 
volcano3, hot springs, and the emisaion of steam, so fre- 
quent in volcanic regions, no doubt maintain the tran- 
quillity of tlie interior Huid mass, which seems to be per- 
fectly inert, unless when put in motion by unequal 
pressure." 



Digitized by GoOgle 



ELEMSHTAI. n yA^-M 



3S1 



ELEMENTAL RB^lLJf, 
KiiriT.K AND CoMi'LK^: Elem ENTS.—" ElonieDta" KTe the 
]iin-ir;ii iii;it(-ix nr ?ii I ivLi iiiu of other re-alms: fiirthev 
iiiidrrjic ijLi' M[iLii[i'si cniist itiii'iit cells or molerales of 



0- io,„,t i,..|,vi,l„al,lj 



LVcry lowrst ,'()inpicx ni'liv 
The integral and in.Uv 


■isihk mut of the vertebrate 


realm la au ammHl.aiid the 




turo IS a cell formed ot a 


o I) ct r^l si< t tau 


The integral uoit of other i 


lo nml 


viduai animal or plant, an ! 


ill,. l,.v.-.-t.!..in<.ntof struo- 


turo an organic cell form 




The elemental realm, prope 


r 1 f ill 11 


elemental sulistances from 


which the complex units ot 


structure arc derived. 




The lowest unit of " etrui 


cturelcas organic tissue is not 


indivisible bv chemical am 


iK-sis. ljut the lowest units of 


morg&mc matter are maiy 


isibie bv our present methoda 


of ansljBis. 


Professor FowTica ti^lls iif 


1 that all morcnnic compounds 



are of a b r> I r I r t I 

byt 

or by foul's, as iivuroEri.u. oxvcrcii, ami carrjon : or oxy- 
gen, hvdrogen. eiirboc. and iiitnijjcn. ( rv^iaiised alum, 
a compound inorganic bouy. is composed of alum and 
water. He water is itself composed of hydrogen and 
oxvgen. The alum la compoKcd of Buipliatc of alumma 
and sulphate of potash. These are acain composed of 
al ra tl li! ic 1 a i 1 a h tl li.h 

acid, ihe whole mineral conaisis ot alummium + oxy- 
gen, sulphur H- oxvgen, potassium + oxygen, and sul- 
phur + oxygen. 

The comparative anatomf. physiology, histology, and 
emoiyoiogy oi an o^anio mm, leaa w aown nom «i« 
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individual oaganism to a sitnple cell, and no further ; 
those of an inorganic unit, lead ua duwn from tl:c iiidivL- 
duai body to a simple element, nud no further. TiiHre 
are simple cells, however, in the eryptogamic realm, which 
rank aa indtTidnal oi^aui3m» ; and there are simple metals 
which rank ae individualH in the elemental realm. An 
oi^anic cell may be either the lowest individuality of an 
individual organisnti ; or the lowest organism of an or- 
ganic realm : and a metallic element may be cither tlie 
lowest conetituent of an individual miiicrid ; or the lowest 
unit of an inorganic realm. The vinegar cell-plant is an 
individual member of the eryptogamic realm, although a 
cell of tissue in the haoian body is not an individual 
member of the vertebrate realm ; the smallest particle of 
gold 13 an indivi(lii;il member of the elemental realm, al- 
though the iijisic or metallic clement of a complex mine- 
ral is not necessarily an individual member of the geo- 
spherie realm. A simple parallel will make this plain. 

DEGREES OF INDIVIDUALITY IN OEOANIC nKITS. 



( A oomjila fll«iiea(at unit of IJifi fllnnBDUl twiIiDp 
< A pniaintfl elaoenC of a eomplu oloiBVitKl unit. 
( An vltinubt* elemeal of & pnxlaubo olBmeob. 

CoMPLBX Elemebtal Ukitb. — Frofeine compounds ate 
the most complex unite of the elemental realm ; eggs and 
seeds, blood and milk, the most definite fonns of proMne 
substance. The homogeneoiis matter of an egg is the 
elemental substratum of an organism. From this strue- 
tuteless unit are derived the whole of the oi^nic fao- 
tors of a hving body. We may take the pgg, then, aa ■ 
a perfect type of elemental comjilex unity, just as we 
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take the human btxfyaa apeifeet type of individaal com- 
pIcK unity. Anatomy ^vn db seven fectois, witb iiu»- 

cnlatora and conncctirea in the body ; histology de^ 

witL the simple tissues of the organism ; physiology, with 

the fiiiictioua of the, (i;iTciv];[ [■iclud. : -idil f ml iry elegy, 

EientiJ anatomy deals wilh the most oljviens constituents 
of iin egg ; elemental histology deils witli the simple dis- 
tinctions of air, water, and protciiiw compounds or proxi- 
mate elements in the egg; and chemical analysis deals with 
the simple i lfiiieiits of oxygen, cai-Lon, hydrogen, nitrogen, 
eto., foil.', in tl... |-.ra{fme compound.-^, 

Tli^ yolk. Il.r « pi'lliiJc,, mid the shell, are the 

principal factors of the elemental unit, the first including 
all the main factors, while the others are connectivee. We 
eitnnot distinguish seven alliances of elemental &ctors in 
the yolk of an egg, but we know, that with connectives, 
it contains the siiljstratum of a cutaneous, a muscular, an 
osseous, a n(■l■^l>,l^, a p^i-iu-iii', :m alimentary, and a vas- 
cular unity of sy-trnirf in tlic- body of the chick. The 
same may be said of llio ^l eds of plants. Eggs and seeds, 
then, are the primary elemental substrata of organic 
realms; milk, blood, and vegetable proteine compounds are 
the natural equivalents of eggs and seeds during the future 
growth and decline of animal and vegetable organisms. 

It is not, perhaps, so easy to define the clcnientjd sub- 
strata of the inorganic realms. What complex elemental 
units give origin to the atmospheric, oceanie, geospheric, 
pluvial, reliquial, and elomi ntol integers of structure, and 
regenerate them through successive ages of existence ! 
The eggs and seeds of organic units are excretions of 
living organismB; and the elemental substrata of inorganic 
miits are derived ftoDi the dissolving paitielea of inoi^anic 
bodies. Artificial disaolntions ^ve w the elemental snb- 
stistam for utificiid compounds ; and natural solatioiu, 
the aabetnitum for natural recombinatioDB. 
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Tho elemental units of embstrata ia all reolraa may be 
OS diverse in complesity of structure aa the organic units 
of the realms ; and here wo find a vast diflcrence between 
the comples organism of a vertebrate animal and tlie 
simple unit of a cryptogamic cell-plant. Anatomical and 
histological analysis meet in the simple structure of such 
an organism ; and possibly, the complex and the simple 
elcmcnial unit may be equal in the pnraarv aubstratulu 
of ninny inorganie bodies. Free elemental substances are 
the natural substrata of fixed elemental corapoundB. 

In the collective elemental realm, our first distinction 
ia tliBt of a fised clan of elemencs aireany comoincd in 
epicoemic realn^ from those which are in a state of dis- 
solution and isolation. The latter we diyidc into three 
distinct clasaea, in contrast with the one great class of 
elemental phenomena. Organic chemistry, inorganio 
chemistry, and simple metallurgy, fonn artificial classes of 
fiota in the human laboratory, very much inferior to 
the primary class of epicosmio chemistry in the Divine 
laboratory. It ia important to know something of the 
combinations and proportions, mutual relations and mu- 
tations of the elements ia all the epieosmic realms, as a 
measure of distinction in the artificial isolations and asso- 
ciation of these elements. 

Elemental Factors amd Phenomena. — Itisnoteasj 
to find the organic factors of a cryptogamic cell-plant, al- 
though we know that limitative, oscillative, lesiBtiTei 
electroplioric, genetic, assimilative, and circulative faotoiB 
and functions exist in it. It is still more difficult to dis- 
cern limitative, oscillative, resistive, electrophoric, genetic, 
ingestive, and circulative factors and phenomena in the 
conntitution of an egg, as a complex elemental unit. WhUe 
.the ia being formed in the OVWy, we may discern 
fectoTs and functions analogous to these, which become 
inactive when tlie egg is lud. There is a law, however. 
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of fenmtion and of dusdjitaon. and facton miut exist to 
cany out this law of older in the peipetnal lenewal and 
deca^r of complex elemental units. 

Peoximate Elements. — In a grain of wheat, which is 
a complex elemental lanil, the "proximate elements" are 
said to be "gum, nugar, stiueh, lignino, albumen, fibrine, 
casane, gluten, !&t, and asbes." The " ultimate elements" 
of these are, carbon, hydrogen, oxygen, nitrogen, Bolphur, 
pboephonu, caldnm, mt^imwa, Bilicon. The proximate 
elements of organic bodies in general are, "albmnen, 
fibrine, gluten, caaeinc, legnmin, and protein." The rela- 
tive proportions of ultimate elements in eaeb of these, are 
given ia the following table. 




PhoHphoms ^ ;l — — — 

imv ii.iiD ii.oi) 1000 loOO 1000 



These approximatious include the most prominent ele- 
tiii'oln. jiiiii Lliese otiIt. for traopH may be found of nume- 
rous simple elements in. every organic body : not, perhaps, 
III i-iiii> iM:i!LK ot i.iHHiii'ft !Li(iiLii. [)UT. i[i all the closses of each 

ri'itiiii II 114 iKii, till! i;]c iii.fi tiicmselves that differ, but 

I. Ill ' Liii.'ir i.riiii'^t III iiiiii(!i<ujar combination in each class 

uat as in the different 
t.viii'M 111 iniiivifiiiiii iiii'iii. It not so much the general 
IS, vascular, digestive, 
I cutaneous, that differ 

ill iMi'ii i.v u iiiii iii>i'i]iiiir i^i.nii'.tnre and devel(^pment 

ol iLicrit p.uLitui^ii' tiflsuoa ana ayatems in each oi^anism. 

Allotrofism and Isoubbibm. — All the realms of the 
epicosm, roundly spealdngi are composed of the same 
elementary matter, variously combined in chemical, phy- 
AA2 



Digitized by GoOgle 



eical, and mechanical aitangBmeDt : the difierances <^ 
pmportmn and allotrc^ moipholcig7 being mamfeated 
mauJv in one particular direction in one realm, and 
mostJv in a different direction in anotlicr. There are 
18 m 1 i 1 1 1 I r ar 

of Btructure in simple clementa ; uliJ similar tuimective 
elomento m every realm. 

Ultimate Elements, Basic and Connective. — In the 
atnwsph^B realm, nitrogen is the mam elumont. and 
oxygen the conncotive or non-metallic element : the pro- 
portions being about 7S per cent or tour-liltiia ol one, 
and 22 per cent, or little more diatt one-fifth of tlic olln^r. 
Divers other elements are either unknown or never nien- 
lioned as constituents of this realm, although "the spee- 
truin analysia has led to the discovery of tliree voLitile 
metals in the air, which had previously escaped observa- 
tion." In the pluvial realm, aqueous vapour is tin; maiii 
component, aud various gMca ho]d a secondary rank. In 
wate^ hydrogen is the main clement and o>:ygeu the con- 
nective : the one being twice as much in volume as the 
other, although but one-eighth in comparative mass or 
weight. The vanous constituents of the secondary classes in 
this walm I the !>!isi><ipliivlii,!. pulveropluvial. and meteoro- 
ihM h ln^ Y ilh I nm L m n r inipht thin is 
iLo.,v M!|.|."M ,1, W:,l,.v, n-, su. li, ;ip;a( fram idl its soluble 

kduu iMiRiit t lIiiiiii ] ti mm hthMtn laim 
the first plaoe.i as basic elements ot marine salt, and tJicir 
special connective elements are those of the halogene 
order : namely, chlonne. bromine, iodine, and fluorme. 
These are the most charaeteriatic elements ot the oceanic 
realm : which probably contains some traces if not large 
masaeB of aU the elements of epicosmie matter. 

It is computed that about one-thirtieth part of the whole 
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•ea is composed of salt or eUoride of sodiam alone ; and 
tbirty-^me different elemcnte have been recognised in aea- 
wttter : nsmeiy. oxygen, hydrosren. nitrogen, carbon, chlo- 
noe. bromine. lOLline. fluonne. 3ul])hur, pliosphorus, silicon, 
b r I 1 J I 1 u 1 lit, nickel, iron, manga- 
nese, iilummiuiii. magnesium, sodmui, poUiasium, lithium, 
ciJcmm. bmiim. strontium. ca:dmium, rubidium, ajid ar- 
senic. Other elements msy exist in the sea, bnt not in 
qnantitiee sufficient to be eaaify detected The devest 
vateiB of the ooean nay possibly contain numerous ele- 
mentftiy bodies not yet met with in the upper strata. 
The leading elements of the pluvinl realm arc tuninioii to 
tiie atmoepherio and the oceanic I'colms. 
. The leliqnial leaLn contains remains of all the other 
lealms, in their metamoiphio evolution ^m prinueval 
ori^B up to tiie present time ; bnt many of tiiese tzaocB 
may be still unknown to us, or undeciphered in tiieir his- 
torical bearings. This prevents us from enumerating all 
the elemoiits combined in ri'lics of pa.^t ages, but a cursory 
glance at the numerous fossils of organic realms, shows 
that caloium and the ct^ato order of basic elements of 
what aie called the "alkaline earths", witii their usual 
connective^ carbon, Eolicon, phosphorus, and sulphnr, form 
the leading characteristics of animal remains ; while car- 
bon is most abundantly stored up in the coal-beds and 
otlicr rebcs of vi^getiibl!- !'ii'iii'l;ii,' m ptini;eval ages. 
Whatever be the niiiubor ainl jiv-qiur^i.jjL-i uf other ele- 
ments peculiar to by-gone phases of cpicosmic evolution, 
there can be no doubt that these alkaline earths and thei 
connective elements are predominant in the conservation 
of relics or estinct organic forms. 

The geospheric realm contains all the known elements 
of epicosmic matter; but here agmn, we may observe that 
some are more prevalent in mass than others ; and those 
which are the most predominant, are what are called "tct- 
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ngmons elemenW, with Ihiar natoial conneetirea. Ala- 
ndmum ' and its congeners an the moBt chaiacteristie Iwmo 
elements of ttns realm, and bUicdd, boron. aulptiuT, oxy- 
gen, phosphmn^ et«.. their commonest connectives, oih- 
con. hoverer. may perhaps be aeemea the eharacwnstia 
elemokt (rf tJuBiealm, aa sihca is compuiea lo be nearly 
one-half <^ Hie sohd crust of the dobe. Tho clementot 
lealm pn^er^ m called, necessanly contains all the ele- 
ments of epieosnuo matter, but some are more charac- 
tenBtU than others of an independent phvsicd state of 
Ctmcture and ftmction : iiicsc; .ire wiiiii. an: caiucii the 
"DoUe metals", which li-oih i-iUiv mo,;: u^-vim m the 
nncombited state, whue otiii^r (.■icim^nts ure (^oihiiiodIv 
found m chemical combination. The simple elements are 
penu^ eqwoiy imponauir lu « geneial uense, but nut lU 
special uses. The noble metal^ gold, silver, etsppet, tin, 
lead, plattnnm, etc, are most nseM to man, as mmple 
elements or alloys, for mechanical, physical, tdegrqihic^ 
and omamental puiposee, while oilier elements axe mtxo 
important in diemieal combination than in phyracal iso- 

All the umpk elements exist, then, in some of the in- 
oigamc B^teiee, <J epicoamic nature ; and not improbably 
florae traces of them all may really exist in each of the 
oi^anic realms; thoiij^h some, of comae, mucli more abun- 
dantly than otiiL'i-s, It is iil»o iiiiiiiircsl, tlint the Game 
elements uri; vo'ry difl'ei'cnily i;oijibined in ilUl'crent or- 
ganic bodies. The carbon of woody fibre ia very different 
in the mtdecular atmctnie of the two vegetable realms, 
tmd still more differakt in the animal tissaes of the four 
zoological realms : and yet nearly all the leading elements 
exist in both the animal and vcgi>l;ililc (isi'^iKs, 

Elemesxai. Com iira.4 HONS in I h i :■ i it- \-t Imi-hls. — 
Quantity iJone, of a particular funji ui iii^iili r. !nn the 
imparison in different types of orgnnism. 
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The gteat mass (thiee-fourtbs) of the hninsa body con-' 
siata of water, cmd only one-fourth part conusta of some 
eightaen oc twenty simple elements, in addition to tile 
two contdned in water. " Organ ieed bodies in general", 
it ia Baid, "are eapable of being resolved, by chemical 
analysia, into &a inoigsnic simple elementa ; but tbe list 
of Bubatanoea obtained horn this sooice being only abont 
eiditeen. is small in comnaiiaon mHi those found in the 
moi^uiio Torld. Cai4>oii, oxygen, hvdiogen. and mtiogeii, 
are considered esaential. Two. at least, of thsae will be 
found m everv iiiorsanic compound. The otiier Simple 
jiiiusLiiiii':!'!! :<[(■ KiiuKi m iunaller quantities, and bemg less 
oxteasivi^iv uiiiuai^u. raav be called the moidental or non- 
essential elements of orgamo bodiea. These are auiphur, 
pboaphorua, ohlonne, aodmm, ddiCium, potassium, mag-. 
neeium, adicon, alumimnm, atat, manganese, bronun^ 
lodme. flnonne : the two latter bemg mostly obtamed 

\> c fiiD liaixliv nilmit tJiat wtiat iias been already done 
m tnia aci):ii'iineut, :n i\t all cxuaustive of tne Bubiect. 
Oerhardt m Ironce. and Cannizzaro m oicily. have al- 
ready done much for the improvement of diemieol 
science 1 and mcce may be expected fiom future mveSLi- 
gations. According to the observations made bv chcmisis. 
"chlonne docs not exisi free m organic nature;, uui, umv 

in i^ii[iii>iii:Li.iii[i u'iMi Nviii'iiiJi'ii nr wiiii iiii'iiuui' niuiiA. 
Tbe chloride of sodium, or common suit, is a constituent 
of the animal fluids, and m cerwin classes oi aiumais 
mnat be t^aided as eaaential to iiw,, ikkjuso h mc 
source of munatio acid, the presence oi wmtii la cms; oi 
the conditions of their digestion. 

- Joame exists in Bponses, ana uivs uctu uuiuci^u in 



Digitized by GoOgle 



BLBMEHTAL BEALM. 



with lime, in the bonts and teeth of animals. It has been 
found also in the vetrctaLlo kinirdora to a sufficient ex- 
tent to account for ita exiscence m [he animal kingdom. 
aulphur 13 pai'ciculariv founa m some oracrs of pmnta. aa 
the cruciferous faraiiv and the lichens. In iM-uc:iieroii3 
plants, such as the cole-worta. tne prcaonce of sulphur :a 
indicated by the smell of sulplmretted hvarooon given 
off durmg their accom position. Piiosphorus hariUy exists 
free m any part of na.ture. llie aaiw furmea bv its acid 
combicationa with osygen. are wiuely aiffuscd m the 
three kingdoms, and appear to have important oftices as- 
signed to them m the economy of oiganic iiio. In the 
animal kmgdom. phosphates make a prominent ficruro 
among ita saline constituents. It is supposea. even that 
phosphorus exisis in the uuoomuiood state m ihe nlimnicn 
ana honno of animai boaiea ; and that uie human uoay 
contains several pounds of phosphorus. The puo-'Diiafies. 
and particularly the phosphates of lime, am fin; nhict 
hard materials of the bonea in Tertebrate animals : the 
cajbonate of lime bemg m very inferior proportion. In 
tie shells of molluscs there is httle or no pli(wph:ife. the. 
hard substance being almost entirely composed of car- 
bonate of hmc : but m crustacoous ammals. the hnvd 
cases of crabs, lobsters, and cray-fiah, there is both phos- 
phate of hme aud carbonate of hme, though more of ths 
carbonate than of the phosphate. In the higher typea 
radiata, phosphates are found generally throughout the 
fluids and soft parts, as well as in (he external skeletoii. 
In tlio lower types of radiata, the red coral yields a 
httJo phoHpliato of lime ; while the madrepore consists 
entirely of carbonate of lime w ithout a trace of phosphate. 

" Silicon, in siUeic acid ot silica, is found in small pro- 
portioDB, throughout the organised kingdoms of nature. 
In the animal kingdom it ia found chiefly in the bonea 
sod in the nrine. Id the vegetable kingdom it perforina 
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ibe (M<» of imparting strength to the stem, as in gnusee, 
to enoUe them to aopport the vmgfat of the grain. In 

the Btetn of the equiaetaceEe or horeetaiis, silica ia seen 
disposed in a cryatallino arrangement. The ashes of trees 
iiiid lit'rbaccous plants growing ekcwhere than on the sea- 
shore, contain the carbonate of potaeaa, thus proving the 
existence of potassium as an element widely diffoaed 
thioughont the vegetable kingdom. Salta <^ potaaea 
euBt in some of the fluids of the linman body, as in the 
blood, the milk, and the uiine. The same salts are abun- 
dant in the nrine of berbivoroua animals. Soda ia more 
particularly the alkali of the animal kingdom. Besides 
the chloride of sodium, the sulphate of soda, phMphafe of 
soda, and various combinations of soda with die organic 
acids, are met with in organic tisanes and fluids. Lime, 
ca tita oxide of calcium, esista widely diflnsed in organic 
nature. In the vegetable kingdom, the salts of lime aro 
e very wli ere distributed in miimti.' proportions, while they 
arc Komctimi'H ^iliHmlmtly iliiiWd in tlic; aiiim;il king- 
dom, llagiiesia, or the osidy of niii'jnciium, exists more 
sparingly than lime in the organic realms. Phosphate 
of magneua is found in the aahea of wheals lye, beans, 
and peas. It also occurs in tlie blood and bones of am- 
raola. Iron appears to be a useful element of o^anic 
nature. The oxide of iron, comliincd witli pliosphono 
aciJ, is fciund in wlirat, lye, ."akX ] It 1 1 nl 
ii. tliu i.shi-« of dilRT(jul'kunls of 111 nal 
kingdom it is a universal constituent of the blood. Man- 
ganese is found in various kinds of woo4 and also in the 
human hur." (Paraday.) 

If wo compare the whole globe, as a cosmic individual, 
with the human body as an epicosmie individual, the 
crust of the globe may bo placed in parallel vnih the epi- 
dermic tissues of the animal ; and tlle organic realms may 
be contrasted with the inorganic realms, as the infesta 
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and the inveBta of the human bod^ may be contotsted 
yn£k the protedive cuticle aad cataneouB Becretdona. 
The iafesta of the higher cpicosmic bodies belong 

ma,inly to the lowest types of the infenor articulata, 
radiatEi, aiiii ciTl">togiimia. J hose, :ii L\u; posiuic liody lie- 
loii- to t}ic whok- m^^^ of tlio six organic Tcslme. The 
natural clothiDs or mveata ot tlic animal body is fonned 
of epidermic tissue and cutaneous secretions, such as hair, 
pigment, sebaceous oil, perspiratory water, and gaseooe 
exhalations. The natural envelopes of tbe globe are com- 
posed of a solid cruet of earth, a liquid sp!n;re of water, 

Diu 'cpiKoic tissuL'ii and secretions do not, cuntiiin all 
the simple elements wLieli are fouud in cpicosmic or- 
ganisms -, and, possibly, the cpicosmic realms of our planet 
may not exhibit all the simple elements contained in the 
terrestrial globe ; but that is not a question for immediate 
investigation, as we are only dealing with epicoeimo 
nature. Let ns see, then, which ale the leading elements 
in each of these realms, and which are caonective oaiy, 
\em all. 



IV. Elemenlal .. Iron ... . Oijges. 

III. Onupheiis . . SOiansi .... oxjgeD, 

■S. Rcliqiu*! . . Alaluw nuUli . Oivgen. 

IL Ohuiw . HjdrogBB Oxjgfin. 

■L PlniMl . . Oiwboa .... Oijgen. 

. NiErogeD - . . OxfgflD. 
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Bilicinm is the most TolnmiDons bauc element of wJid 
earth, as flint is the moat abundant mineral in the geo- 
spheric realm. Iron ie ^nxibabty the most abundant of 
the simple metalB ; tmd, as aqneoiiB vapour is the most 
abundant constituent of the plnvial realm, and ammonia 
is formed of hydrogen and nitrogen combined, carbomc 
add gaa is the most distinct and characteristic conatatnenti 
and tliis pluvial gaa ia composed of carbon and oxygen. 
Alkaline excQa ore most common in fbsnl remams, and 
these are composed of alltalme metals, silicon, and oxygen. 

Basic. Loxskctive, and AMrincEiNrc Elements. — ■ 
^ 1 II I ,1 

I ; I 1 i li 1 1 I mi 

metallic elements by chemista. and contrasted with motiilhe 
elementa ; but this ib a vesed qoeBtvHi amongst them ; for 
Gerhard places bydn^^ with metals, and arsenic with 
nitroffen and phosphorus, aa non-metaUic elements. There 
arc some elements, then, which act as bases only : some 

I 1 ' 1 1 I ' 'l' 

The amphigenie elements, however, are nminly basic in 
their natural combmationB, amoe oarbon a prmcipally 
foond ynOi oxygen m the orgamc realms : silicon with 
oxygen m the great rocks of the earth : hydrogen with 
oxvgen m the ocean : and nitrogen with osvgen m the 
Eitmosphero. It is only m acooiidary combinationa that 
these amphigenie elements perform the office of comico- 
tives, m umon with metals. There aro. however, several 
kinds of connective elamentB never found as bases in the 
realms ; and Qiege are tiie halogene eonnectivee, chlorine 
iodine, bromine, and floorine, of one class, and phosphm^s, 
as the type of another class ; the latter being chiefly 
fomid as a spedal connectivB element in the organic 
leabne, and the finrner in the tnorganio. 

These dislintStione are mainly e^Ucable to the natural 
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cliemistiy of the i^alma, and' need not interfere viGi the 
distindifmB of srtifid&l clieniieti; and metaSiugf. Am- 

phigenic elements are generally clasaed with non-metailio 

elements; aUlioiigli tlic "Kttliud L'j jrioro coiivuiilioiial than 

relative importance of the elemeuts ia niiture, with regard 
to mass in different combinatiMts, Professor Faraday gives 
the first rank to osygen, which he computes to constitnte 
much more than hilf the crust of the globe. " Oiygen," 
he observes, "exists most widely diffused in a solid form, 
in many of our most common minerals and rooks. Flint or 
silica eoiitaina about half its Ti cight of oxygen ; lime con- 
tains two-fifths ; alumina, ouc-tlird. Oxygen exists in 
water as a liquid ; iti atmospheric air, sa a gaa. 

"AMOONT OF OXYGEN IS THE WOBLD. 

( PriDoiplM 4i 

Animal .i Pluipluta of lims 



Atmosphere , , Atmo'^pberic &ir - . .J 

"Oxygen is, then, one-half or two-tbirds of the globe. 
"Chlorine," he says, "tlioiigli never existing niLturally 
in an uncombined *,(;,ti^ is, wiion unitv.i to ollicv dL-mcutg, 

kingdoms. It exi.-it3 combiue.l -.vitU iudium, conKlituling 
enormous beds of salt, fu the ocean it oxiala oumbiacd 
not only with, sodiam, but also with calcinm, magaeainm, 
and potassium. It exists also in the greater number 
of animal liqnids, and in variona fluids tmd s 
of plants. 
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" Bromine is videlj thongh sparinglj diffused thioof^- 
out the nhole ocean, or in mineral spnugs ; alwayd in tiie 
state of comlnnation. Iodine, like biomin^ is e^tensiTelj 
though sparing^ distributed in sea water, sea-weeda, eta 

" Clilurme combines vit^ oxygen in hydiocIiltH^ acid 
(chl. L O i), oMonc acid-(chL i. 0*5), peichlonc add 
(M. I 0-7). 

"Hydrogen exists hxgdy difiiieed m both the moigaiuo 
and organic kmgdomfl. It is a constituent of various 
uuda in combination, aa the hjdtochlonc, hydiobronuc, 

hydnoilic at^ids. It m a, constituent of liquids, as water 
and n:ipLtlia : ot certain sohds. as eal-ammonia and sul- 
phate o{ ammonia. lu the organic kingdom it ezmta 
chiefly in the form of water and ammonia. ' 

From thjB it appeaiB that Fiofesaor Faraday conmdeis 
ubca, alntnina, and lune, aa the most abmidsnt elements 
of eolid matter m the crust of the globe, nitiogen the 
moat abundant ^aa in air. and osv^en the moat abundant 
cicmi'ut in Wilier, 

&.M(.'lilI. toil KIN ATI ON" OF THE blMTLi; ELEMENTS.— 
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experiments (made in the lecturo-room of the Royal luati- 
tution). How far beyoad tlie regions of clicmiatry do 
such phenomena na these lead us ! How varied the con- 
templations to which they give rise I We see the whole 
ph3^ioal economy of the universe is accurately poiaed, so 
beneficially, so admirably balanced, that not on alteration 
could be made without disturbing the economy of all. 
Then, aftaiu, consider the state in which chlorine naturally 
exista ; and think of the greatness of omniscience which 
imposed that state upon it Oxygen we ha,vc seen to 
constitute a large portion of our atmosphere, to be float- 
ing aboDt nntiammelled, nncombined. Had chlorine 
been thus permitted to waft about, how dcsokte would 
have been the world I Not an animal, not a plant could 
llave lived. The function of life would have ceased. 
Even the mineral economy of the globe would have been 
reretsed. Yet chlorine ministers to its own ends. Its 
compounds are amongst the most necessary to vitality : 
itflelf is UBe^il in a thousand applications- Ever benefit 
cent in His regulations, the C^tor has locked up thia 
element in magazines of rock salt. There its deatoictive 
agencies are subdued ; yet it can readily be called forth 
ill its uncombined state by the ingenuity of man, and 
made subservient to his wants." 

Realmic Aluahcbs. — The elemental realm forming the 
substratum of all the others, is natnially anbdivided into 
tealmio alliances of matter, since elements Bre grouped 
togedier in different proportionB and conditinnH in each 
realm. We have, then, an atmospheric alliance of ele- 
mentary substances, a pluvial alliance, an oceanic alliance, 
a geoBpherie alliance, on elemental alliance, properly so- 
called, for metals and other elements when uncombined 
in any other realm ; a vertebrate alliance, an articulate 
alliance, a moUuscan alliance, a radiate atliaDce,a phanero- 
gamic alliance, and a cryptogamic sJliance of elementary 
matter. 
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And. betddes tiie elements embodied in the liviiiK or 
E^ble resJma, we have wandenng elements lesnltmg from 

the diBBolntioii and decav of bodies m all fomB. We 
mav. therefore, contrast embomed clemcnta with a:acm- 
blra n alin lifoig 

I L h r n 
the latter beins- compoaea of the excretions of waste 
matter from hving organic bodies, the disaolvuig elements 
of dead o^amc bodies, and the dieaolving elements of 
tnoi^nic bodiea. 

In stud vine tJie wtmcnt!!) rraim. it la not onlv ncccs- 
aar 

anl 1 
boJ a fo I I m n 1 ?s 

uaeful tban a knowletlfre of srtitiemj cLemiatry. We need 
not here diiate on chemical acienc-e. whieli can be more 
fitly dealt with in apeoial works : mir only rmsinnas being 
to show the natural laws of onUT m the piiniarv diannc- 
tions of the elemental re;Liiii. i iii' :liiiih i;i( afcoraposi- 
tiona of orgame ana inra-L'iimc ihxjhs n'lvc iih an xjie 
knowledge we can acouire ui tnc isointcu wt'inrnts or 

menta forma but one br.incli of cliemical knowledge in 
the g n 1 n f h 1 n 1 n 

W c have alreadv seen that compound molecules of 
matter are the inaiviaual uodies of tuc elemental realm, 
ana that theae are of different characters m all the epi- 
coamie realms. A molecule of air differs from a drup 
of water, and the constituent or proximate elements of 
orgame bodies differ from those of inorganic booies. Both 
mdividiials and claasea of elemental moieculca muat ihere- 
fore ran parallel with thoee of the realms m which they 
an oiYeiseij tonnea m cnemicai stnictaie. 
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SiiptnuU ph^'cal forea of dejwna; /ifot, iighl, fU- 
IngHU and iufeata of alemenU] mlm (T) 




Ooauioal 

■1. Planal AJliufl of etemutt. 

Tlio main claaa of elcraenta embodied in the tealma 
may be subdivided or organic prineipies of mctbod, just 
as the main cloas of otbec realms, in wliich wc find three 
aedes and one artdculai ayetem or hjqter-series in each of 
tha twelve orders ; but we cannot find the same complete 
numbers in all orders. In both organic and inorganic bodies 
there are often several groups of molecules in one com- 
pound audecole, auch as those already meutioned in the 
coDBtitiitdon of crystnlised alum. 

The individual bodies of each realm being complex or- 
ganisms, eonta.in many kinds of complex molecules, and 
each of these contains severai elements, with the ex- 
ception perhaps, of the metaUigemc order of the elemental 
realm itseK ; and even here, nbeolutely pure and simple 
metals are only hypothetical in many cases. 

Constituent Elemests of (!omplex Molecules. — 
The constituent base of air ia nitrogen, and the main con- 
nective oxygen. All other elemente are deemed extrar- 
aeouB or aecidentoL Hydrogm is the chief baae of a 
drop of sea-wat«r, and oxygen the ohifif connective ; but 
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pnre water can otAy be obtained arbfimlly ; and ae the 
aea la not composed of pure water, we must admit its 
sahna elements as components of the oceanic drop. So- 
dium !iTi(l (itluT (■(.■coiniiirv hssic elements are. then, asso- 
ciit 1 tl ' 1 I til m^[ub^'^L ,i Ichl i n i Im 

gen. the mam conntetive element. In ordmary complex 
nunecal bodies there are often more bsHio elementa than 
one, and also more than one connective element ; 'and 
the natural method of clasaificntion rccopTiiBea the mam 
basic or the mEiiii comiwtivi. element, as the k-a.lins fea- 
tuiL of th ^1 1] t \ 1 I I I I Ih IS 

m Btud nts 1/ I / \l i i I ;l 

ing groups of one class or iilhiiiiee : "Ahmtvidt-s. niJi-rides. 
manganides. chromvles .- those of u,nothcr general, class, 
"uranidea. mohjbdides. tantidides. tungshdes. (i(an«ie», 
itanmdKs; Haonc ot a third class, he name.^ "antimomdes, 
aj?fi, / j' jl J I 1 irth di mtiii s tl-- 

••su\,hn,;,l,-<. ,i,L.| <,lin,-ai-:-:r ;i IIli- •,I,Jo- 

nlf^ ! / ! \ I tl ll 

divi'^ou ut us t! I ibiyuud an I the !t Aidt 
(mtndcsl ; a seventh, the ■' carbonidet ; an eighth, the 
"h(rrid':n: a umth. the " stluodet." And these Bie eub- 
dividcd into important groups, containing numerous 
genera and species. 

In this aystem of clasai£catioii some of the elements 
which give their names to classes are deemed metalho, 
and otliers non-metallic or connective. If elements had 
different sexe.';. like animals and pirints, we might sup- 
pose some to he unise.Kunl. and others bisexual : the 
latter bemg able to atiiud aloiiu ua stable individualities, 
Ot to combme, cliemically, either with male or female 
elements; and, although the word sex is here inapplicable, 
tltete can be no doubt that some inherent form or chemi- 
cal affinity analogous to that of ses, exists in aD the 
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simple elements. It is not, therofoie, a metallic or non- 
metallic dement that ^ves the name to n mineral type 
of any kind oi cIhse, but tlie dominant, or the moat cha- 
racteristic clement, wlutlur it Iw dcomed metallic or 
non-mct:Ll]n; : uialr, tV'iiinlr, i)r Liscxujd, in obcTiiical 
affinity. 

The primal}- UivLsioji-i of vlcm^iitsd iiULimecs arc \riy 
simple in organic realms, as they run parallel with the 
classes: tin.' cmiiplex elemental units of eaeh class heing 
the eggs and the blood of nianmials, bird;!, reptiles, and 
fisiics in the vertebrate reabii ; uinl like di-tinetiom exist 
in the ntlicr oi-g:Lnic .vnliiis. Tln^ .-omi-li-x i-!einenlal units 
of inors.uiie realiiii- :u:: -.lU. dn'i i^ilied in tbi' four elaasa, 
of e^ich realm ; and these, ii^^aiii, are subdivided by the 
Hiime, or^!inie law of order and degrees. 

Tlje histological analysis of proximate cli^Jaonts, and 
the chemical iiUidysis of ultimiiti; tlenicuta, form distinct 
branches of elemental seienee which might bear llie iiiimo 
of clomentology, hi contirii't willi groldgy and uLijicr.ilrisy. 

RbalmIC Umtty.-- l*iL™iii^ fmin tlir nuiiu of cinn- 

plex elements as alreailj" oi'giiTjiPLvl in tlic t"'el\ c lealms, 
tn the secondary clrtsscs, which are in a state of tmnRition 
from the orgaTiiscd to the unorganiEed state, or from the 
latter to the former, we may obseri'c that the connective 
classes properly so called, are not the only things to be 
conudored in the connections of one realm with another, 
andwitJ) the whole epicosmic unity. These general eon- 
noctivcB of the elemental realm may be defined aa follows; 
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Wo niied only observe that there are natural U 
from the organiBeil to the disorfrtuiised stfite in all the 
organic reaima : first, m the living bodies whioh cast out 



I I ud artificial 

I f II I rgam^ form 

a foiirtii cliiss. or rather a, ri'iiL titioii oi tiie other decom- 
posing i^lasses, 

Artifii'.ml compouiida arc not. perhaps, exactly sundar 
to natural compounds, but they are counterparts of 
natural Transitions from the uncombined to tho organised 
fitates of matter. Animaia ana plante continually fraiiB- 
focm the uncornhmed elements into a combined state, by 
uiti process of nutrition and assimilation : and they alao 
roconiuini! them by digeBbve transfoimataoaB, aa a prepa- 
raiitrv step towarda aaaimilabou. Inorganic combinattona 
of iree elements are atao aa common as artificial com- 

The other two kinds of general connectives are not; 
perhaps, so easdy debned. The genealogical ongm of 
epieosmie complex cicmeata ib manifeat m the e^ and 
seeds of living bodies : but that of ultimate elements 
IS a problem bevond the reach of science, in our day. 
Chmatic influences, or the influence of the sun and stars 
on ovulation, is manifest m many ways ; but not so ob- 
vious in the epiooeonic elements of our globe, whicb. give 
rise to cosmogenic speculations, such as those of Okea and 
Laplace. This is alao a problem beyond tbe leacli of 
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preeent knowledge. The habitual supplies of elcmcnls 
from Burroundmg apaeo, if any Buch occur, or from falling 
meteorites, eupposing tJiuni to lie fragments of cosmic 
matter wandering in space, are questjoiis lor senous 
speculation. The phyaioi^aiiie or purely physiciil loi tca of 
the elements. manueBt m ehenueal affinity, colu' si on. .tri an- 
tation. heat, magnptaam. etc., arc better known ui thvic 
eflocts. [houL'h quite unknown in principle or essence, as 
ml t 1 1 foroca. 

We know uotliiDg of the amusiS of simple elements, 
and therefore the worn imprennaiion. applied to them, is 
merely hypothetical, suggoated bv tho natural laws of 
organic mothoa. Iho question with regard to hetero- 
geneous or mfmivnq elements in discord wilii nil normal 
action in the epicosmic realms, is also a theoretical hypo- 
thesis, suggested uoiii uv method aaa tiie obscure pheno- 
mena of inlecnon of an kinas inimical to organic life. 
Recent ingestions or supplies of new elemental matter 
woiild appl]r to meteontes, mppoamg Uiem to be of nltra- 
terrCBtxial origin. Beoiyierattve masses of elements would 
be applicable to new supplies assimuated by our epioos- 
mic world, suppnsma- the eartli to throw off into space 

certain pon .1 01 wmm: iiijuii'v. an [lie human body 

throws off exhalations, ann 10 recL'ivc and transform now 
supplies of elemental aubstancea from ethereal space to 
bo elaborated and aasumlated in the realms, as food is re- 
ceived into* the human body, elaborated by digestion and 
circuktoii ill tbe blood, aa new supphes for all the body ; 
or, ii Incoiimti ve engine throws oif smoke and steam, 
^Liiil laki-- 111 iii '.i supplies of coal and water. 

l\\o 111' ilir j^ri iit orders of connectiveH are mostly con- 
jectural, but tliu other two are positive and naturaL The 
three secondaty classes of free elements in dissolving 
bodies contrasted with the one main class of fixed ele- 
ments in the twelve realms, form a natural distioctipn ; 



Digitized by Google 



MOLECULES. 373 

nnd tlicsc snvc. risi? tii tliree opposite stales in the natural 
r('ri'in;i;itEOn ol inorfjtiiic and organic liodies. All these 
plii'iiomrna ijc'lDrif to the natural chemistry of epicoamic 
realms ; and artihoia! chemistry is morelj a counterpart 
f 1 u tuiil h hti n in 1 r nl mt ns 

] he elemcnta contained m any complex region, or in- 
dividual organism of ihc rciihns. Ix lnns to ihc special 
ordOT tff diBtmction in llus n ;ilm ; wliil^t liip ililh reiit 
zones, BUiBOces. and classes iiro divcrsitii.'(l in L'leinyntal 
Btmoture itnd proportion, just as ihcy are in their respec- 
tive orders and alliances, ^\o need not form a general 
BynopBiB of these connective orders and alliances, as they 
run in parallels with those of all the epicosmie renlras. 

The Umity of Matter. — Some of the ideas here sog- 
gested ma^ seem veiy specnlative, but we may ohserve 
that profesraonal chemists are far itom being aveise to 
certain modes of specnlation with regard to obscure che- 
mical fecte and plieEOmenft. In Wddon's Register for 
October 1863, p. 619, we find the followin;; account of 
Profeeaor Graham's views on "(fte unity of mailer." 

"He prores it to be conceivable, and, in fact, by no 
means impiMable, that sU the various kinds of matter 
may be composed of one and the same kind of absolute 
malecnles, , , . but in different conditions of motion ; ajid 
this oncnesa or unity ia in perfect keeping with the fact 
that some forces, such lis ^rav-ily. acl uiiifomily on all 
bodies, 

" He finds that when a gas ia allowed to pass through 
a minute aperture in a thin plate, such as a hole in a 
piece of thin platinum bsl, the rapidi^ of its passaf^ is 
entirely regulated 1:^ its specific gravity, being in fact, 
inversely na tlie square root of the density. Thus, if tho 
velocity \vit)i which oxygen flows through an aperture 
be taken as 1, tliiit of li) tlrogen n ill be 4, or the square 
root of 16, oxygen being sixteen times heavier than 
hydrogen (bulk for bulk). 
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"Mr. Orabam conceivea one kind of subBtanoe only to 
exist; which maybe termed jN>n(£era&2e matter; and that 
thiB IB constituted of ultimate atoms which are noiform in 
size and in weight. It these ntoma were free from any 
motion, then the matter compoHcd of tbi!m would bo 
always absolulcly uiiiforra ; liut they alivays possess more 
or less motion, due to some primordial impulse. This 
motton causing then greater separation fcorn one saotiier, 
gives nse to volume or JmUc, and the various difEerent 
stages of aggregation : the more rapid the motion, the 
gieatei bcuig the liuik, lilnttiir of different moleeular 
■vdoeities fnriii tli litl i iir iii t nn i wliieli rin^ iisudly 
regarded as tlr^Uuct dcrif.-ii'.i. ■ 

In the earn; numlier of the Itcqisivr. p. 62U, it is said 
that in certain cxpcrlmonta — It was found that the 
same elemcnr,irv suosiance mav have two or three dif- 
ferent spectra aependins on lemnorature. . . . Nitrogen 
has two spectra oi che firac ciiiss aim out' 

second class. lllR lioal (UlriiMii: i ' li< :<'l<>, >' i lU.w siil 

phur has two ami iiimiL'i'ii i.riri'c niih'i'i'iii .l:l<^[ I'l 'HH' 'ikiirin. 

" From sp 

These spiTiiiiii i<i:is j^iiumikc iiiili jim iijtiihii^ cii-tni'iiu 

complex in iiK'tr ai;Oiiiio iii.riiei.iii'ii. ii i.iiih ue iriii'. Liii m 
may be just 

plcx and thr mm^t. i:i>uiiiiey n.Liimie iiuinr^iiiir i'Ii>tili'tii.. iih 

there is betwi'i'u iiie iziosi co lex iirt'iiiuc jniiiviiiuiu 

animal and the simplest type of tlio same realm ; sach, 
for instance, as the human body and the lowest type of 
fish. The same again, as between tlio most-highly or- 
ganised plant and the most simple organic cell. 

The Phtbical Chaeacteeistios or Elements.— These 
are jnst as easily obaerved as those of orcraiiic IkxIics, and 
may be noticed here for the sake of method. 
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The t^rjHoal fotms of complex elemental unite axe those 
of eg^ and seeds, blood and sap, in t^ raganic realms ; 
ciystcjs and molecules of ciystallinc structure in metallic 
bodies ; besides which man)' elpnicnts may rissumij either 
n gaseoua. a, liquid, or a solnl !it:\tc. with corresju^udiiii; 
adaptatious of natural form, i!io radnttory modes oj 
action m elementat; bodica. such as gold ur silver, hydro- 
gen and OKygen, are manifest tn colour, tronspBiencj, 
specific gravity, eleotio-magnetiBm, and other properbes. 
Vibratwg modes of action are seen in motion of all 
kind«. ehi,stidtv, sonariry. cte, Pennidations of slate are 

luiUllI 1 L. U, hlll^L-* H wlU I, in the Jh tllipi^ 

Btatea oi sulphur, fiacboc. oxygen, and other simple ele- 
ments. ComplexUy of Strw^re is evident in eggs and 
seeds, thon^ not so manifeet m elementajy bodies : bnt 
spectram analysis and theoretical speculation have already 

BUggegted to clieniists the probability of atomic complexity 

tluctncitv, aunfje.'st to the iniiid a property in Bimple ele- 
ment, analogous to that ot se.\ iii all organic bodies : and 
as some have double a&nities. actmg either aa metals or 
as metalloids, we may suppose them to he ampliijiiinic. 
some of the lowest types olaniniiilH and pluiiln an^ bisu.-vuiil. 
if uot hermaphrodite. Uw iii-u to Iji; the nsost dis- 

tinct type of a non-metall^(^ i li'iui'iit : alkaliui' invials the 
aimplest types of the pnrL'ly inftailn: cleuienta : arsejuc. 
iiHTnmm. hydrogen, nitrogen, and other aTiiphigenie ele- 
ments, the tvpca of metalloids : aiid as these peculiarities 
seem to correspond to the organic diflerences of sex, male. 
Jemale, and bisexual, all elements may be distinguished 
from each other by cbfferent chemical sexes and affinities : 
the non-metallic elements being male or oxygmiic, the 
metala being female or melaliiffemc ; the metalloids, bi- 
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.sezual or ampkigenic. In eggs and aoedB the male aad 
female elements are necessarily united. 

Inorganic and organic bodies are, no doubt, very dif- 
frrpnt : iiiid nltlitnigli physical and physiological eharac- 
tcil-i^jo J'liiv III' -iLLiular and parallel in many pointa. they 
arc VL vy i;iiri [i iit in others, and far from beine iden- 
tical, it is not from identity of structure, therelore. we 
compare tlic chemical affinities of elcmcnta with tbose 
of natural attractions between male and female orgamsma, 
but merely with regard to the unity of an organic law. 
efficient in Idl realms, both morgame and orgamc. 

The ckemiciil modes of adion are different in metals 
and in metaUoids according to tbeir natural affinities, 
whatever be the structuTal cause of difference in these 
affinities. The properties of inorganic elements analogous 
to those of alimnntary coftstittition and ifoscufai- ternpera- 
merUs in animals and plants, could not be analysed with- 
out a definite knowledge of the atomic structure of ele- 
ments themselves, now deemed simple, although conjec- 
tured by Professor Graham, to be complea in proportion 
to their known specific gravity. We need not hazard any 
theory on this point, then, when all we know is, that we 

Tlie elemental realm is definite in its distinctions of 
complex elemental unilfl, proximate eleroentf^ and alti- 
mste dementB. The physiological chaiacteristics are also 
definite in each of fhese degrees of analytical distinctioii. 

The clnsses and alliances of complex elemental unite in 
parallel with all tJic realms, are also definite and positive. 
Elenii-'iitology, tlii'refiire, is a compk'ti' branch of epicosmic 
science : and if ultimate elcmcnta could be further de- 
composedi, the knowledge thus acquired would not belong 
to epicosmic ebment^logy, aa here defined, but to cosmic 
and intercosmic etheicology : a mnch more sabtile view 
of matter than that of epicosmic elements. 
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COXCLUSION. 

Having analyBed the retilms, and given a general view of 
our philosophy, what is the result! What hove we done 
that differs from what had been abeady done before 1 
We have given a tasiouomic view of hnioan nature and 
of e^HCOsmio unity, — taxia (order), and mmos (law), — a 
ayatematio view of the natural laws of order, number, 
W(;iglit, Mid miiaaurc;, Altlioiigli numerous attempts have 

no niffaiik method, iJiviiie onlor sa the rculms of nature 
is still a nij-gtijry t<i sii;irai(;C in ii iiiiitiLry point of view; 
and not only arc taxiouoinic view^ in a chaotie state with 
regard to the organic realms, but tlioy are deemed nn- 
knowalile in other realms. " Organic Philosophy" is a new 
term applied to universal nature. Neither " nioriil" nor 
" natural" philosophy have hitherto been taxionomic, and 
therefore we have shewn that nature ia ruJed by organic 
lawB in every sphere of life and pbyaieal phenomena. 
Not to complicate the queatiou of mere exposition, we 
have dwelt on numbers and divarications more than order, 
w^ht, and meaaure, as functions of oi^anic method and 
organic science. In other volumes wo ahall enter into 
more details. 

Organic numbers liave had no place in individuoJ bio- 
logy nor in comparative biology, although harmonic frac- 
tions are a necessary part of ail ovgiuiie law.^. Order ^ind 
aasooiation, federation ami cooperation, have had no ade- 
qnate attention in the study of aiiutomy and physiology, 
Iiiatology and embryology; not to mention the more 
recondite fields of life and organisation, in psychology and 
sociology, Tasionomie biology and epioosmology differ, 
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then, from all the Bpceial scieucea on tbeso questions, as 
natural order diU'ei's from confusion. 

The taxiononiit vieiv of mari'^i physical nature shews 
not only that monkej-H arc like jiicu in Icilily eonforma- 
tjon, but that all the lower animal anil vegetiible organ- 
isdiB are constructed on the same plan of order imd 
armngement. An epicosmic universe, a collective realm, 
and an individual organism, arc constructt'il on one prin- 
ciple of unity. All the classes of a reiilm own one general 
type; all the alliauees of one class, and all the familii^s of 
one nlliancc, arc affiliated iu tbcir leading forms and 
features. The insect and the worm, the vegetable and 
the mineral, are made like man ; tiie inorganic realms are 
built on the same principles of order; one law rules the 
world of life and organisation, from the simplest inorg»Tiic 
bodies to the highest animal; and man is in community 
of structure, not with apca alone, but with all the realms 
of nature. The creation claims affiliiition with the Creator, 
and man may claim affiliation with all the creatures of 
the universe. 

In speaking of the liuraau body as a type of unity, we 
liavc given a tiixiononiic outline of anatomy alone; and 
this is not sufticii'iit fur our purpose. We must give a 
similiu- view of ]>hyHiology ; fur that is even moii; iaiport- 
ant, as a basis of medical art ;Uid science, than static toid- 
onomy as a haaa of other natural aciencea. Synthetic 
views of human nBtoro and of universal qature are tihua 
rendered simple and consistent in every sphere of science, 
and the human mind ein understand the laws of the 
tY( tor 1 1 \ U I u tl ( 

Psycbologv IS ruled bv the aime laws as physiology 
and eocioli^v. These three sciences will form the sab- 
iseta of succeeding volumes, id which we ahall endeavour 
to shew tliat one orgamc law rulea all worlda, and tliat 
the human bodv is a type of all creation. The natural 
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corollaiT of tliis doctrine b Uiot tazionoinic anatomy and 
phymdogy wiU henceforth become a neceBsary part of 

education for all classes. 

But why do wc object to Comte's " Positive Philosopiiy" 
and iliirwui :; tht^ory of " tlio Oriflin of Species by NEitural 
8clcctiuii,''sin(;e we ;ulmit that nature is subject to immut- 
able laws, and that metamorphic evolution is manifest in 
all the known phenomena of ombrvoeene^ Hoeioee- 
neau i We obieoi to Comm b phuoeopliy becsnae a ignores 
God in nature and in spiritual revelation. We object to 



known of either cosmogenesis, cpicoBmogeneais. or realm- 
ogenesis. The nebular iheoiyoicoBmogeneBisia a payaioal 
specniation : the Darwinian dieorv oi realmogeuesis is not 



the ocean, the cryptogauuc realm trom me inorgauio 
realms phaneroganua from ciyptogama, polypes from 
piantB, worms from poiVDCS, moiiusea irom radiain. insects 
from Wuims, and v^rteurrirLU jrujn ;ir'ii4;LiMa;i- i iiu-^ j^ur- 

wm th ry f vo 

wen as realmogenesis ana mo oviLnn (n !.i)ri;ii'fi. 

The nebular theory ot cosmo^ne^is imoues tuat aii 
coamic ana epicosmic lorces aie oertvcd from tne ne- 
bnlons maiter snpposea to give ongm hi aolar svstems 
by rotfttoiy motion, ae expiamea in L/amace s svsiem oi 
"ceieBtMl meonamcs." VVheii the lirst r<ii]roli.'on askeil 
Laplace why he had not mculioned Oo'l in liis tluorv, 
the philosopher is said to liave veplioil tli.it lie )ku1 nu 
need of l^at hypothesis ; and this reply is deomcd ex- 



Digitizad by Google 



OONOLtJSIOII. 



ceedingly witt^ by physical philosopIieiB. May ve ask 
if thev believe that anything can come from nothing 1 or 

that mind is merelv one form of phvBical force derived 
from other forma of physical forcf. sucli as ntnttn. ho.it. 
m i ni tl It ll I 1 I t ] tl It 

ill thi- m tl lis i th 1 11 1 h i 1 i 1 
the hypothesis of pLvsioal and mechanical pnncipks 
alone, without the hypothesis of a living sonl, to think 
and direct all the general movementa of the oikmubtd. 
We know tbat heat exists m the bodv. and that all the 
motions of the organs are governed bv the kwa of me- 
chanics : what need is there, then, of the siipcriluou.^ 
h 1 Ih i of h h 1 1 hi ll) 1 c 

or understand t Snch views ot physical causation are 
evidently BuperficiaL We know that the human bodv is 
formed in the womb, without conscious intellection on 
the part of the fcetus : bat not without att antonmtic ac- 
tion of the soul, which la equally automatic and nncon- 
scioiia tlirovii/lioHt life. Conaciousnesa is not the onlv 
mode ot actiou in the soul, then : nor the only manifeft- 
tation of organic force. 

Is It not mote rational to believe that every kind of 
force enBts eternally, and that nothing is created but 
new forma and evolutions of force by die Creator 1 On 
this hvnothesia. the infinite is everlasting and unchange- 
able : the finite alone being mutable in form and organi- 
sation. Spiritual force is eternal : mental iorcc. eternal : 
instinctual force, eternal : physiorganic force, etomnl : 
and none of these can be evolved from each other, al- 
though thev coexist and may be manifested eimultane- 
ouslv or succeasiyely. in the finite limitations of time. 
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geoondaiy incamati<m are one in piin^le ; but we deem 
it inatioiial to sappose that any kind of genems occurs 
iridioiit genitora ; any kind of form without motion ; any 
kind of motion without force ; nny kind of force without 
contra] by Iriw :iiul inn I ci'^l mauling. 

Ilitelligi'iKji; ami dcsijjii must, in <iav conception, pre- 
side over all laws and forces in the evolutional and oqni- 
librial phenomena of natme ; and, although we do not 
know how tliB finite human mind was isolated ab initio 
&ora the absolute, we see that it is developed by the in- 
fluence of the Divioe ininil, tciiehmg us by revelations of 
clcrnal truth in nature aiul in S.^vlpl i.ro. We k'i.rzi tJiC 
laws of God by studying them in Hia work-s and in Hia 
Word, and theae laws give the form of trntli to tlic human 
mind ; which trutb is the eternal form of God's own 
mind. And hence it is that we undorst;ind in whatsenee 
God created man in Hia own iin.ige. 

In speaking of the isolation of the human mind as a 
finite individuality of forces, we do not speak of abaoluto 
isolation, which we deem impossible. The human mind 
can no more be isolated from the absolute, than the forces 
of the human heart can bo isolat«d from those of the 
whole body. All definitions of individuality and finite 
nnita are therefore relative ; tbe meaning of the word 
absolute itself, in iact, is necessarily limited in its rela- 
tions to the finite. All ino^amc realma aie in connection 
with the physical forces o£ nnlTersal nature ; all living 
creatures are in close relation with the automatic forces 
of the universe ; all human intellect is in close rclaticm 
with Divine intelligence, converting and controlling eveiy 
other kind of force in the creation. 

From this point of view, man's true place in nature 
will be manifest : Ms place, and fa^ aud life, as a reli- 
gions subcieatiTO being, in cooperation witb Ins Maker ; 
not ae a mere animal, nnconsdous of a higher use than 
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that of antisfying physical propensities ; but living and 
labouring consciously for purposes of industrial iises, (!!■- 
tistic hcauty, scientific truth, social and religious goodness, 
in collective organisation and cooperation. Ecligion is 
not a matter of indifference to science then, nor science 
to religion. 

Altliough Christian churches may claim higher wisdom 
for religious revelation tli.in human science cao attain to, 
it docs not follow that the clergy have a deefwr insight 
into either natural or spiritual truth than laymen, who are 
better educated in the natural and abstract sciences. 

The Church of England does not pretend to be infal- 
lible ; but it claims the right to declare what lioctrinoa 
shall be taught within its pale, and to exclude the teach- 
ing of all unauthorised creeds, bo they true or not This 
authority of definition and limitation may be made com- 
patible witJi every advance of knowledge, where the 
cleigy are sufBciently enlightened to keep pace with lie 
piogiess of troe knowledge, in both natural and Bpiiitual 
levelation. 

Ecclesiastical authorilieB should bear in mind, however, 
while they claim the right of defining and limiting the 
doctrines to be taught in the church at any given time, 
that Fcvolations ere only transitorily sufficient standards 
of moral truths, not being absolute, inasmnch as tiey 
putinlly or completely Bupeisede each other in sncceauve 
ages of the woild. PatiiaichBl and Mosiuc polygamy 
have been abolished by Christian monogamy ; Mahomedan 
polyijamy, Brahrairiieal castes, and Buddhist vegetaria- 
nism M-v. not supposed to be either universal or eternal 
religious institutions on this globe, although their de- 
votees may claim divine wisdom for the authority which 
gave them to tJie world. The rcligioji.^ of ancient Egypt^ 
Greece, and Borne are now extiii< t ; jim! i)tluT religions 
now extant are not imhkely to be supereeiled by f'hristi- 
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anitv. The wiadom. which is well adnptcd to the physic*! 
and moral government ol inlanta. is not auited to the 
physical and moral wants of iulult h)c : and thv same 
may be said of the revealed loligiona i\dii]>te(l to diflercnt 
races of mankind, in diUcrent eliiiiates of the cEirtli. and 
m successive ages. 

The loTe and wisdom ol Divme I'londeiiti: have to 
deal with human ipiorance and erroi?. jiassions and cx- 
cessiB as well Mwitl tl 1 I I i f j- li n 1 
truth, m giving revelations and religioua diepeusiitioiis to 
the world : and those who moaaure traditjonal forma of 
Instorv and doctrine bv abstract mathematics, show their 
lin;k of wiadom in appreciatmg the progressive evolutions 
of moral and religious understanding in this natural life 

Mathematical and logical minds, with little spiritual 
penetration or istoitiTe comprehension, find verbal mac- 
euroev and dxscrepancv in acnptural tcaditiona. for which 
believers claim divine authontv. Controversial quibbles 
thna arise, unaettliog pomte of &ith where no such 
standard as that of absolute perfection m mutable forms 
of expression should be claimed on either side. The 
dantters of sin and disoaat in Houl and body mav be con- 
trust 1 wth tic hij( I H, t J I 111 inn 
wave : and these are the mam obicets ot all revelation. 

Religious revelations, without bcmg absolutely perfect 
m verbal form, aie sulhcient for the time and circnm- 
stances of hnmamty m every case : but spintnal food for 
Ignorant races of men mav be lust as different m form 
and adaptation as physical food tor infanta and adults in 
different climates ; and all such adaptations accord with 
tbo wisdom of necessity, although imperfection is not 
perfection, nor relative goodness absolute in revelation or 
in nature. 

The vidsaitudes of language alone are sofiicient to per- 
veit the sense of verbal iaBpimtion as one nationalit; 
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Buccecda finotlior in the samo regions of tlic earth. ; and 
hence arise oljEcuiities of translation and intcrpretatioQ 
which the Icanicil lire the first Ui aggravate by controver- 
siaJ commentaries. This has been recently exemplified 
in the so-called " Oxford declaration", where it ia deemed 
of great importance to assort that " the undersigned pres- 
byters and deacons in holy orders of the Church of Eng- 
land and Ireland, in common with the whole Catholic 
Cbnrch," . . teach in the words of our blessed Lord, that 
the " punishment of the ' cursed' equally with the ' life' of 
the ' righteous ' is everlasting." No doubt of it But 
what then t Who sbs]! define the finite meaaiug of the 
word " everlasting" in the t«xt 1 

We can easily understand that hospitals for the diseased 
are permanent institutions of civilised society, but not 
that the same patients are permanently detained in iJiom, 
even where diseases are incurable in this natural life ; but 
then, we know there is an end of bodily disease at death 
and the treoBlstion of the sout to another life. We can 
easily nnderetand that God has ample means of curing 
moral diseases in another world, and although the necee- 
sary disciplines mav be verv iiainful. it is not accordant 
wiUi common seuae that tliej should liLSt for cvtr witiiout 
curing the patient : Eind wlK-te morid sin-diseases are in- 
curable during one everlasting career of spiritual life, it 
does not fcJlow that no translations put an end to spiii- 
tnal states, as ther manifestly put an end to naturtd states. 

The word everlasting mav have many definite meanings 
in application to natural and spiritual institutions, and 
the perfect cycles of individual existence in eitlicr world; 
but various interpretations assume the respouaibility of 
settling doubtful questions where common sense is quite 
unable to determine what may be the finite sense of the 
original word of inspiration. Happily, these controverted 
points are not of vital importance to faith in revelation ; 
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Icct. but thuac are imporiectly realised in h 
and verbal mspiratioDS. Imperfect man could not uq- 
dcrstand peifection ; it could not be revealed to bun in 
its integrality. The finite cannot comprehend the m- 

^\itbout expecting absolute porfectioa m nature or in 
revelation, enough iH known already of rehgiouB truth 
for i!>noratit and luornod. nch and poor, to learn alike that 
duty 13 a, human call ; and nehcB more than health, learn- 
ing niorc than ignorance, strength more than weakness, 
imply rcipotisibility aa social powers for a religious use. 
It is quite time, therefore, that man's true place in nature 
Bbonld be known as clearly aa hia place Amongst the ani- 
mals, that he may not claim affiliation with the monkeya 
without knowing that he ought to be a man. 

And now we may invite the same impartial criticism 
we liiive bfstowjil ou other sy.stitras. We cannot claim 
infailibiiily wliicli ui; deny to tlicm. PliiiosopherB endea- 
vouring to interpret natural laws of truth concoct imper- 
feot theorieB, juat aa theologians striving to interpret 
epintual laws of truth concoct imperfect dogmas : and aa 
most of them arc right in aome things, while wrong in 
others, so we may be wrong in many point,'?, wliib 
right ill otlierK. We invilr iinparti.ii criticism, llinvfrirc, 
to neutralise the iuHuciiec of errimcdUfi \ iews in iiiu- plii- 
losophy, BB we have earnestly and freely dealt with 
errora and assumptions in other systems. 

Beading the work in print, we notice many verbal de- 
fecta, and aome tniBtokca which should have been cor- 
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rected m the mannscnpt The esme fbimB of language 
are repeated where they might have been vaned mtb 

aJvantaau. The wnrd diceaovs. pnfre 28. line. 17. is 
tl r 1 n t ^ I II \! cufiJ Hjbnd 

\ III ) I n 1 tlj 

11 1 ml eorr gI n 

a 1 f „ t 11 I 1 1 tcr on Eodents, 

and m eoma other places. There are, no doubt, inan;^ 
other defeeta, but the general lawa of order and arrange- 
ment, we believe, are accnrately given, and the principles 
organic philosophy undeniable. Anatomists will not 
object to the organic laws of order in tbo humnii bo<lv. 
nor deny the tasionomic views of stru t I n 
The epicoBmie unity of realms ia evidently subjeet to the 
same organic laws of number and barmoiiie iiuuiiuiia aa 
the human body ; and each collective re,ilni is an organic 
unit formed on the same gtnoral plan. It is a curious 
fact tiat music is the i.m]y 'sciriicc in uliir.h this law lias 
hitherto, been recoi^iii^cil. ^il(!ii.n!!;li iilLiln^iipliur-i have 
always had intuitivi^ i<li;;is of In miiwrsal applieation. 
It is not music, howovcr, but the huraan body wo rely upon 
for proof of the organic law. It may be feared tbat wo 
have imagined ri i)rt)i!ruBti'aTi fonii, on wliith wb Htrctcli 
all uaturo liy an arbitraiy nietbod of parallels and fanciful 
a]iiil'i;jii s, wlirrr no such parallels and limitations really 
This i-, !i vi'ry legitimate apprehension, and Khoukl 
be -,li;uii!y maintained. All natural laws, wo may ob- 
Ktrvf, houi^VL'r, iire neecasarily definite and limitative in 
principle and in application. The question, therefore, to be 
conHidoi'cd, is not that of orderly limitations and propor- 
tions, but that of natural as opposed to arbitrary theory ; 
demonstrable organic unity in contrast with divergent 
views of natural order. 

If naturalists object to our Byet^m of arrangement, on 
what grounds, may ive ask, do they support their own ? 
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and wtdcli one <^ tiieir own very tmmeioiiB and conflicting 
arcangements do they prefer 1 as they cannot aU be right 

together. If philoaophera object to our views, what proof 
hiivc tboy of unitary truth in any other sliajic I Living 
farms aud foreca exist before tliey iippuar, ami i.ftrr thi.'y 
(lirta|il>i^ar ; or, tlu'y ilo not. Yea, or nay ? la occult 
mental force devoid of form ! can it come from notliing 
and go to nothing! If living force be indeetractible, what 
are its protean forms in vieible and invisible worlds 1 and 
what are the laws wluoh govern the mutations 1 

Is there a world of angels and of spirits conunisdoned 
to commniuoate religions truth by inspiration through 
the prophofsl or is reli^ous tevdatioa the of&pring of 
natural reason and imagination ? 

These questions cannot be evaded by religious men, 
nor can philosophers ignore them or suppress them. Men 
of science may restrict thcic inquiries within the limits of 
secondary cimisea, but reIii;ion must ascend to primary 
■ind su|ifriLal eausr^;. i'lalasophy is now in Want of 
df-i'pej- =ieii.iice ; iiud pcii iii-r .^t;inds in need of more 
elaborate method and philosophy. 

Organic method ia neoeaaary to complete inductive 
method ; organic science to simplify inductive sciences ; 
organic philoaophy to Buperaedc vague speculations. 

"We amimr-, that tbiM-o is iHit one law of order in the 

tible with them; — that metamorpbiu incarnation is not 
primary creation ; ajid that physical di.->sohition with 
psychiejil translation ia not :innihitatiou ; — that souls are 
created before tiiey ate intaniated ; mid (hat tb>' iiuman 
form anil vital fiires ^-xU brl.-n- lli.y HoIIk' lliruii^rlves 
ivith visible matter, and alLei- lb,;v .ib.iii.lnu lli.' ,u^.<alving 
body ; — that physical forces are suborJluate to mental 
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forces in ctKiperatiTe union ; and that mental tareee con- 
trol [^ysicid forces in all finite realma : not hy tMtraicy 
force of will, but in obedience to eternal laws of order 

and necessity; — that all finite units of life and organisa- 
tion arc auboriliiiate parte of liiglior finite units, and that 
tliu parts of uU complux organic uuits are governed by 
the fon^H and the laws which rule the whole, whatever 
be the given limite of the lowest and the highest integisl- 
itiea in nature. 

In support of these asBumptiona we prove that one law 
of order rak'n tlie Rtnmtviro ami tiie fiiiietiona of the 
human body iiiui tin- ciinjn-^iiiic uiilvri--.-' : ;Ji:(i lli.it ortramc 

tigate with ease and eertainty tlie psytiUoiugiwd uiid soci- 
ological SB well at) the physical and physiological order of 
creation. 

To complete our epicosmio etudy we have now to deal 
witli the outlines of ph^ology, paychologjr, and socio- 
logy, after which we can explmn organic method and its 
special modes of application. 



F.8. — In a recently pubiiahcd part of Mr. Herbert 
Spencer's System of Philosophy, we find some elaborate 
avtfumcnta m favour of Mt. Daru'iiia tlioory. rejectmg 
niH ouly the fommnu notions ot Tivativc W isJoiu. but 
di 11)111^ llu iMhtLLii, uf , I II itii <l in< I MiiLrHimus 
m the umverac. ^\e need only leplv to sudi a Ime ot 
aignment^ that we do not suppose Gud ever creates 
anything from nothing ; nor do we suppose He ever 
subverts the operation of natural laws by any kind of 
arbitrary and im-puhir Jiiipcmiitucid intervention on par- 

luwH ; and that (luil liaa jiowjr to cuuiluet Ilia eliaitive 



Digitized by GoOgle 



(^)eratioiis m accoTd&iice with neceasaiy and eteiiia] 

To Bceonnt for the creation, Mk Spencer says ; " We 

have to choose between two hypotlieses — the hvpotlioais 
ot Hpia,i iTL^tiun ai,-l tl.c h^y:\h: i it \ -lution. 
ElUiur tlie raultLtm.liiiouH kinds of i>v^:,m^m. lliiil now 
exist, and the etill more multitudinous kinds that have 
existed duimg past geological eras, have been, from tdiu6 
to time, aeparatelv made ; or ther have arisen bv insen- 
sible steps through actions such as we see habituallj' 
going on. Boui nvi"iiii<>nrs iniriiv itiume, iii<' liinii, 
certiiinly as mi 
Bcrut^ible, Thi 

cause has worki»i m tiiu iiiuiiiiruoti oi iiviiil' lorniH, 
This point, if it is to be decided at aJl, is to be decided 
only by examination of evidence." 

Mr. Spencer esamines the evidence in his own way, 

and proves many subordinate tliirigs to bo true which no- 
body ever dcnii-d. nn-d mil follow his argumcnU, 
but wc have ii word to siiy iibotlt lii^ premises; for 
evidence is one thing, hypothesis ;iuothi-r. He says " we 
have to choose between two hypotheses "—not with re- 
gard to the mscmtable cause, but the creative modes of 
action of that cause. This is an dioQ-ieiu substitution of 
one question for another ; ihe workiuir of one kind of 
force for that of all kinds of force. We must lir«t 
deal with the inBcrutable cause question, nud then 
with the facta ana moaes of creation ana evolution. 
H ph f knhp f 
1 m H n f ok 11 
uoca menwj force work ■ How aoes moral toree work m 
the evolution auu developmcni of living forms i Mr. 
opencer does not definitely osk these questions ; nor 
does he examine all the cviaeuces of the tuuted acnon of 
all these forces in the woilu. 
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Tbete aie two antagoniat bypodieseB witb i^aid to 
the pmcipiant canee of living formB in nature: one hjpa- 

thesis aupposes mfiniic mmd to be the grading force of 
all creation : tlio orlicr supnoses physioa,! force m matter 
to bo supreiiu'. All oni:-^irkd LypotliL-scii tliese 
we iiiLuUiiisiiblc;, bc-crLiise llu; one cicludw niind, m a 
supernal force : the other excludes matter, as an eternal 
&aeB in nature. We suppose all kinds of force to be in- 
destructibly coexistent : and mmd to have anpreme oon- 
trol, m accordance with eternal laws. " The point at 
s h no 1 on 1 bl ca Bc { nw rnnt 

link )c 
1 1 b o t m I 

eontrola matter m too process of causation. We assume 
tliat the Dinne mmd. eontrola all matter and creates all 
hnng forms: Ifr. ^Mncer assumea that ibeie a no proof 
of the esistence of supernal and creative mmd : that 
phvHioiil forces arc auflicicnt to account for all the evolu- 
t I il f I I r ■! n 1 a 

c 1 1 111 b 1 tc 

questions, etj-icdy within tho limits of observation and 
eaenbfio analysiB. Nobody denies die fikcta of evolution 
mlihin these Iimifa, although many people donbt the 
speculative inferences of Mr. Darwin and his disciples. 

The idea of force an a pnacipmnt cause necesBanly 
p 1p tl f II 1 1 1 to c 

1 n t n 1 1 I 1 i I I nt n L t 

ever scale wo may imngmc these to occur, m time and 

The real question to be dealt vitb in the controversy 
IB that of the convertibihtv or the inconvertibihty of 

forces of all kinds, physical and metEiphysieal, and the 
nen-KH.ii-y cui'Xiriiencc ol kinniii kinds of force, as 
mipi-nial imiisi'p nfcviJutn'ii iii rlir iiiiiviTsc — physiorgatio, 
iustnii:liiiO. mental, and moral forces: not necessanly. 
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perhaps incUpendeiit kutda of enpemal force, but differ- 
ent aspecta in tbe modes of manifestation of one infinite 
mpem^ force. Nobody denies that indestructible piin- 
cipiant forces are lie only true causes of motion, evolu- 
tion, and devi'lopnitnL Arc llic auliiiiialiiL! :iiul Ihu 
autocratic modes of manifestation rult'd by one law of 
organic operation and perennial equilibrium in universal 
nature? 

Every enlightened mind admits the indestructibilitrf of 

forces, and that force of some kind or kinds is the cause 

of evohitiiiii. llriH nioiital force or desi'jn, auytliin^ to do 



- V-'. 



1 fiK't,^ liy cJio 



snpliir.d (jiirstiiiu to be moot<.'d first, "\Vi; 

to the fviilutioiiist pbilosopliera all tliey asK loi'. jii iiie 

domail) of facta, and still maiutain tLat 1 

makes no difierenee whatever to the previous inii iii.ioii oi 

causation. The uniformity and uuLvcrsalicv oi niiiuiiii 

laws of order in the univei-se are quite as i iiiiiesi.lv nii- 

mitted and investigated by creationists as by evoiiii.iiinisi.s. 

The contrast between the two is this ; — eviiiucuijiim^ 
suppose that inscrutable and undefined loico " Jiiis 
worked in the production of living forms' ; iTiiai.iiiiiiHUj 
suppose that definite mental, moral, instinctual. aii<i [uivm- 
organic supernal forces cooperate in the producimn of 
living forms. We must examine tlie evidence, iben, of 
the working of all these kinds of supernal forces or causes 
in natiiie, not of one kind alone, or one undefined aspect 
of liieir united operations. 

Hie law of evolution OS observed in the ii<ivi:i<ii>iiii'[ii. 
of a living organism irom a simple germ ana ii.h surnaiiiii- 
ings may be just as easily conceived lo run: ldo 
development of a globe, a solar system, or an immeasniabie 
universe of systems, &om simple germs and diffused ele- 
mental matter into complex organisms; but no amount of 
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tune and Bpace occupied m the process of evoiunon and 
development can exoluuo the quflsuoi! of enuKanon, or 
the question of creafave forces, plivsiciu :inil mttiipby- 
aiual, in the operation. Special evolutions ana develop- 
ments are neceaaanlv hmitea in time ana space ; prmci- 
piant forces are eternal and infinite, J^voiutions are 
embodiments of forces : hut forces are the causes of 
embodiments. 'What is the nature, then, of these "m- 
Bcrutable causes 1 Is it phvsical alone or hyperphv- 
ucal ? Intelligent or umntelligent ? Or ahall we postu- 
late tiiat mind is a supernal force as well as matter : ana 
that all forces are necesBiinly controlled by law and under- 
etMiding 1 1 Ins 19 our hypothesis. 

From this point of view, both physical and metaphy- 
sical forces arc involved in all the fauite evolutions and 
developments of cpicosmic realms. i:03niic end hyper- 
cosmic nature. Besides the evuleuco of a physioigamc 
universality of causes, we have to look for the evidence 
of an instinctual, a mental, a mora! univeisoLty ; Dot 
independent of each other; but one universality of pnnoi- 
piant forces, with four mam degrees of depth m analytical 
distinctions. We must not let the words " jnaerutaMe 
cause" mislead us into the illogical position of analysing 
structural, physiologic;J, psychological, and sociol<^cal 
evolutions in finite nature, without looking &>r & parallel 
order of creative fanes as the tme causes of all phyeical 
and hyperpIrrE^cal phenomena. 

OeaUoniBts scrutinise causes as far as they caa trace 
the working of all forces m the evolution and develop- 
ment of inorganic and organic tornia : while evolution- 
ists delude themselves with the msLMtive iiSMUioptiou 
implied in the words "inscrutable and "unknowable." 
UniveEsslity is not infinity; the most immeasurable com- 
plez unities of nature being as finite aa the smallest com- 
plex individualitiee. Infinite, unknowable, inscrutable. 
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have aa anfatbomable meaning; nniveiBal, biaircnal, 
indiTidnal, have a finite and definite meaning. Por 
want of an organic metbod. evolutionists cannot trace 

the evi.lcnofs of psyrholoirical forces in cosmic nature. 




th^m-. hi.-" tin. tmntiit oiknu ol Qtil Iwr m urn 
veraal nature, as well na miuman nature. 

The vital forcca of the chick are supposed to be "laient" 
in the complex elemental substance of the egg from which 
they are evolved : but no physiorganic or inatinetual 
forces are supposed to be " latent" in the elemental 
matter of the uuiverse. Phjaical forces are evident in 
the matter of a watch or a ateam-enginc ; and mental 
f r 1 1 i„ ir 1 \uifest in the mechanical atrticturc 
i ti 1 1 r a; gravitation rules the pendulum 
f 1 cl k fl ] I f ri. s and gravitation rule tie matter 
oi tlie human body and of our Bolar eystem ; but no evi- 
dence ol design or mental force and fonction is recoffoaei 
hy physical causationists, in the mechanical stnietore of 
a hvmg organism, or of a cosmic nniverse. Surely the 
words Zafent and iiiscmtabh are the " hocus-pocus" of 
physical causationiats. 

Aa an example of the argumentation of cvoktionisfa 
agamst the " special creation hypothesis," we may quote 
a few passages of Mr. Spencer. " Besides being alwo- 
Intdy without evidence to give it eitomal Bnpport," be 
observes, "tins hypothesis of special creatdons cannot 
support itsell mternaliy — cannot be framed into a co- 
herent thought. It is one of those illegitimate symbohc 
conceptions so continually mistaken for legitimate sym- 
bobo conceptions, because they remain untested. Imme- 
diately an attempt is made to elaborate the idea into 
anytliing like a dcfmito shape, it proves to be a pseudo- 
idea, admitting of no definite shape. Is it supposed that 
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mind ever could suppose that a new orfiiniHm -when. 
Bpeciallv created is crcatea of nothing, and therefore the 
atgnment Las no application. But. secondly, wc may ask 
if mental forces arc created of nothing, according to the 
evolutionist hvpotheais i or are they merely modes of mo- 
tion, manifested duncg phvsioi^anic evolution and de- 
velopment ? If so. where is evidence to be found of the 
convortibtiity ot physical into mental forces t Why are 
not all living forms cniiowed witli mind ? How ia it 
that plants cannot think and speak ? We have alieady 
mooted this question in previous chapters. 

Mr. Spencer oontinnes : " Is it supposed that matter, 
of which the new organism consists, Is not cieated for titg 
occBsioD, bat ia taken oat of its pre-existing forms, and 
airaaged into a new form t If so, h-c are met by the 
queBldon — how is the re-arrangement I'llcctcd ? Uf tliu 
myriad atoms going to the composition of the new organ- 
ism, all of them previously dispersed through the neigh- 
houring air and earih, does each, suddenly disengaging 
itself from its combinations, rush to meet the rest^ unite 
with thcra into the appropriate chemical compounds, and 
then fall, «illi cfilain titiicrs, into its appointJ^d place in 
the aggl■^'ga;l^ of cunijili-v tissues and organs ? Surely, 
thus to :i,ssuiiu' u ii'ii/i-iiii/ .■nijtf-riiatvTol impulses, differ- 
ing in their directions ^ithI amounts, givi^n t^ as manv 
different atoms, is a niultipliciitioii of mvsteries rather 
tfian the solution of a niy!<tery. For cveiy one of these 
impulses, not being Ute- result of u force locally eansdiMJ 
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in tom» other Jbrm, implies the creation of force ; and 
the creation of force is just as iocoikceivable as the crea- 
tion of matter. And thus it is with all the attempted 

ways of rppreacntiDg the proeesa." 

Not BO. It would be Viiin for any human Ijciiij; to at- 
tempt to represent the proeesa of creation ; but no crea- 
tionist la ever hkelj to adopt this mode of representing 
it. In attempting to conceive the possible modea of spe- 
cial creation, he might observe the mode in which the 
complex elemental matter of an egg is secreted in the 

inviaihle form iilready exialing '! or ia it a special creation 
of a living form, hy converting the physical farce and 
matter of the <^ into an cyanic nnit7 of vital forces 1 

In either cose a question of organisation and convertibility 
of force arises, which cannot be answered satisfactorily by 
any known in ]iiillii'-;i,<. W'r ni^iy oIj^itvi', iiowever, that 
Mr. Spencer atlinii.-j tiiat tlie org.uiie a,:;g legation of atoms 
in the process of evolution ia "not tlie result of a force 
locally existing in some other form and that, Ibcrefbre, 
snch an organic a^;iegaticai " implies the crealitm of 
force bnt this asaertion ia perfectly gratuitous, as the 
hypothesis of incarnation, boing neitlier new nor strnncre. 
does not imply tlie creation of force. Hi 
groundless, then, and inadmissible. 

The idea of incarnation implies that creation belongs 
to an invisible sphere of action ; it separatee the question 
of embryogeneais from tliat of the creation of souls, and 
Buppoaea that the collection of complex elemental matter, 
for the embodiment of invisible living forms ana lorces, 
may be ju.t X. e..sily .ilfCled i,. many ollic^r H'a)',, ^u. M'e 
see it daily rffi^cLod by binls xm-ivUw^ .-^^s. There is no 
need of the absurd hypothesis of " a myriad supernatural 
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impnlBea, difCenng in their diiecti<mB and amounta, giTeii 
to as many different atoma although this " multiplica- 
tion of myBteriet^ latber tban the solution of a mysteiy," 
is die real hTpothesis of the nebular theory of cosrnoge- 
netds, evolving solar systtms from diffused elements ; and, 
BB epioosmio organisms are necessarily evolved by some 
process from liie matter of cosmic orbs, the evolutionist 
hypothesis, in its crudest form, implies this very " moltir 
plication of mTsteries," so much deiided by our author. 
And, moreover, on the evolutionist hypothesis, this globe 
must have been evolved from sometbing in the beginning ; 
and tliU li\'ing forma wljitih first appeared upon its sur- 
faee must have Uvn evolved from somutiiing, either be- 
fore or after the globe was formed. The question of tho 
primitive evolutiOD of any living ibim or ooBtnic orb is 
just as obscure, therefore, on one hypotiieds as on the 
other ; for both suppose a beginning of some kind to 
finite forma ; tlie only riid diilercucc being, that one aup- 

wliu-e tliDLielii 1.-^ !i,.,,i]ii.-r : Ilic other supposes lumd to 
be au eternul and mdeatructible torce ; and, though 
neither mmd nor matter be evolved Irom each other, lav 
and imderstandmg rule creations and incunBtiotis wher- 
ever they occur, and on whatever scale of universal, bini- 

niiiir lliivbi t Mijlpi.i tin. 1 .Mium-ilk ioildof 
hviiig loi iiis and Jorces, iis well as a visible world of liviug 
forma and forces. They next auppoae that Uod creates 
all bvmg forma or soula iii the m\ isiiile world, and givea 
them power to inGamate themselves in tlio yis[I>1(^ fiimiB 
of matter in this world. Thev oli i iv:- tin' .vi^ ^ii>rma- 
tiona of simple elementid substani i.j lulu lilI Ijixbes, 
by chemical combmations ; the evolutiitn ol pliiiits from 
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scoils. buds, and bnltnls ; the evolution of biida and other 
aoimals from eggs ; and the evdation <^ locomotdTS en- 
gines trom metals and other simple elements ; and, on 

peiccivinrr that no mental powers are evolveil from the 
niatti'r ol a watch or a st^ani-cngiae, by the structural 
an-ansTtment. although it may po^i.'SS powers of motion 
ana locomonon, as wen as powers of converting one kind 
<£ physical force into another kind of physical force, heat 
into motion, motion mto heat, they see no poamUe me- 
thod of converting physical force mto oi^ame force, 
matter mto mmd : nnd as all force la coceesanlv indes- 
triiLtiblf. tlifv mtijT from all cxpcntnce. that mental 
forces pre-exist, as matter pre-exists, wherever thev ai'e 
found united m the evolution and development of hving 
fonns. The forces pre-exist ; the forms which thev as- 
sume are organised, or created, by deaigomg mmd, as 
the matter of a locomotive pre-exists, although the form 
13 nivcri hy erciitive human mmd. 

L vol ut 10111 Fits evade all these prelimmary questions bv 
means of a suble.iiige, Ihe iufiEiito and tho absolute 
are unknowable, mscnitable : therefore it is m vam to 
search tor tinai causes. J<Miliition is the only rational 
bypotheds. The evolution of what 1 Living forms. Veij 
good ; but whence come living forms, if not from living 
forces ? There are matter, heat, and motion, in a loco- 
only (ividciico of a designing mind i.s iii Uii' iiu'ilnuism, 
and that has been created or designed by a human mind. 
In the bumtm body there is evidence of plan and of de- 
sign, apart from the pcwaession of a sonl. which proves 
that mental force and fhnctional design, must have pre- 
ceded the atrueturo of the human organism, as surely aa 
a human mind prcetsdcd and creatud the mechanism of a 
lcn;oinotive engine : even supposing tlie human soul to 
he evolved from matter in tlie wouib, which cannot be 
supposed &om any known experience or evidence. 
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The bof^bear of "final canW has misled the ev(dation- 
iste into & confiudon of the finite villi die infinite. All 

indestructible forces arc principiant or creative causes. 

According to oli experimental evidence they are incon- 
vertible, thouj^ possibly not independent of each other. 
^The aBsumptum of couTertibility ib quit« nnwammted by 
evtdenco of any kind: and therefore evolutiomafa are no 
more positive or scientific m asiJiimina; tlic possible con- 
existence of bvmg forma and torccs in a superuatural 
world, and the incarnation of these vitd forces in die 
erolutaon <3f oq^amc bemgB. We have tlie evidence of 
Bevelation and tradition as veil as that of manifest 
deaign: whdc nothmf; but the ncccasary cooperation of 

IS supposed bv some pbdosopbers. tiie poi&ible converti- 
bility of pbysical lorce into mental force, but the neoes- 
aity of accamulatiug physical force in the brain bdbre it 
can be expended on the phyucal oclivity and waste caused 
by mental atimulation of the nervous centres. 

Creationists believe that tliore is almndant evidence of 
uiiivcrsiil design, impljiiij; viiiiversLditj" of a designing 
mind, ill llu: mecLaiii-im of tlie uiiivci.-ic, as much aa the 
mechanism of a locomotive implies design in a creative 
and controlliiig human mind, Darwin's theoiy of " the 
origin of speuee by natnial selection," leaves the question 
of creation exactly where it was before, as far as the origin 
111' ii fi'W primordial frerras is involved, tlie slartiiip-poiiit 

variation, as opposed to that of permanent trausmiision 
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of all special types of orgmusm, we hare etiQ to inquire 
into tlie ongin li the primotdiol germs, be they few or 

many. Bimplc or complex, in their ongtaal constitution. 



^cics, ISeitlicr of tlicae hypo- 
n tho question of original crea- 
i simple organic germs to be 
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lam to have been created, both in germ and in organic 
unity, by a designing Mind or a Creator ; not by diaace, 
but in aecor<3auce with natural laws of order. Creation- 
ists Bee evidences of design in the Creation. Evolution- 
iata see no each evidence, nor have thev been oecuaed of 
having h&A anv Boeh perceptions. The question still 
gives rise to difference of opinion. Have mental forces 
and design any existence m natuie. uhy functions m 
the universe ? Ei 1 li n t l"u tl i 1 n Crea- 
tioniata believe there is suflicient evideueo to warrant a 
belief in the eiistence of a supernatural world of forces 
and phenomena, bb well as a world of natural fracee and 
phenomena ; that mental forces aie etemal and imiversaJ 
as well as physical forces ; and that mind nlee life and 
d^auisBlion in both the natoral and tiio Bupematnial 
wodds, in univerBal as well as in individual nature. 
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